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WESTINGHOUSE HANFORD COMPANY &@L .
AT

222-S LABORATORY

ANALYTICAL BATCH  WHC-SD-WM-DP-053 REV0

Lab Segment Serial No.

vV F3 54

Customer ID:

=k, o0 7A PO

Analysis: 4 7
G EA

Sample Prep:
ACiD DEEST

Procedure/ Rev: LA - 5&/8 ~ /;3/0"0

Instrument: Wﬁf? 237 WwBS7LeS
Technologist: 471!{:4, 5% Date: - 19-973

Starting Time: OSU0

Temperature o Zee D

Ending Time: 10/5

Chemist: S . %w

Comments:
Description Lab ID Description Lab ID
1 mes v 22853 | 1
21 8 [l Y 374l 12
3| Sennp = L/ 3Y (13
4‘SW(P D7 v Y -E530)| [ 14
5 r 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
2083 Calex ADBS]
893
Q)
P —

T
)K)’&xa’//:f . %ﬂ% //'/@*73

. A-6000-881 (03/92)



WHC-SD-WM-DP-053 REVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-548-121 , 18 NOV 1993
PREPARED BY: DATE COMPLETE:
P. P. Bachelow 19 NOV 1993
s
UNITS. uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2] AVERAGE | APD% %REC| DETLIM | % CTER
—_STD___ | V32.8530 [CO-60 1.06E +02 104 14
CS-134__ | 6.96E+01 89.7 17
CS-137 1.37E+02 104 0.9
BLANK __|V33-8630 |CO-60 | <1.30E-08 1,30E-05
CS-134__ | <1.16E-05 116E-05
CS-137___ | <1.31E-05 1.31E-05
CEPR-144 | <8.15E-05 8.156-05
EU.154__ | <3.58E-05 3.58E-05
EU-155 | <2.44E-06 2.44E-05
NB-84 <9.63E-06 9.63E-06
RA-226 | <1.74E-04 1.74E-04
RURH-106 | <1.78E-04 1.78E-04
107APCOM __|V34-8730 |CO-60____ | <6.15E-05_| <6.90E-05
V34-8830 |CS-134 <5.25E-05 {<5.65E-05
CS-137__ | <8.35E-05_|<7.25E-05
CEPR-144 | <4.19E-04 | <3.79E-04
EU-154 | <1.88E-04 |<1.24E-04
EU-185_ |<1.00E-04 |<1.24E-04
NB-84__ |<4.90E-05 |<4.44E-05
RA-226 | <8.75E-04 | <8.00E-04
RURH-106 | <9.50E-04_| <9.15E-04
NARRATIVE: @] NO SPECIAL PROBLEMS

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The rasults for the standard are in uCIl/L.

836




GAMMA ENERGY ANALYSIS - ACID DIGESTION

o - WHC-SD-WM-DP-053 REV 0
58 7

Senal No Sample i;oml Da:& Time Issued Priority
B 32.-8550 107-AF S- 3~53 ) 10:44 z5
Determination Methog Stancarg Result Unis Charge Code Aerung
GEA La-548-121 % RECOVERY NiL1i7 1
Sampie Size Customer 10
? 109 g STD
Remarks, Calculations. Results’ & ! b E+02
COLX srng%ﬂgﬁl Gt oreaama® ™= SBF I

* ] .44 E18l
RESULT « red: Ssgme: 8 MRUSH
E905 STD v’A RERY 137 Eek
RESULT et

\)\ r#/z»u el B—f#ﬂ/ fa

Anglyst - 2 Analyst - 3 Analyst - 4 Analyst -3
i _/W' ¥
My b Hrs ¥ Hrs [P 7 fos
111543 ] )

Date Time Completed Lab Lina Mgr {
- 13-731 1015~ P zz{é:;%
Ll 84. {R-10.83)

e e rmm s e m dk  ——— N R T Y, T e — i —— — — — ik s

BEST AVAILABLE COPY
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GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC- SD-WM-DP-053 REVO

Sample Paint

Senal No Date Time Issued Prionly
Y 33.-86320) 107-AF 3- 2-323 | L0:53 25
Determination Me1hod. Standard Aesuit Unitg Charge Code Reruns
GEA LA-£48-121 uCi ML NILL7Y 1
Sample Size Customer 1D

2 { a ELK

Remarks. Caiculations, Pesuits AR

COUNT &S ucl - BERI™

R P’?IN;O J'I‘ L

"°Co <130 g-o5 uCefml $YEi<3.58 E'°""/“C'/""L
o lib E-ax ! 6 Eutd 2.4y Ev a5 RUSH

ec.¢ it E-08 " "'lllb $7.63 f'Ol’& r&hk,ﬁk;

WL /NIPr XBAE €5 v M paiciiyg-od o

)j . ’“’R../‘“fh <198 F-od i
p AW A ”f{/\t)
Analyst - 4 Analyst - 2 ! Analyst - 3 Analyst - 4 Analyst - §
wiry IHrs Hry Hrg Hrg
Date Time Compleleg Lo GRSt e -~
[/~ (3-95 | /045
. S 1 (R-D. 23

BEST AVAILABLE COPY

888




GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 - REV 0

: ’-f g/
Senal No Sample Point Date Time Issued Prisrity
v 35.-3730 10T7-AP - 3-33 | 10:56 5
Determnation Method. Standard Resutt Units Charge Code Retuns
;. | GEA LA-543-121 uCi/ ML NiLl7 1
i Sample Size Cusiomer 1D
' ? )l Ay Dic: & 107APCOM
Rematks. Calculations. Results: Y ﬁ e/
" | COUNT AS_ uCl/L 4
LDASER PRINTOUT P IS'\
0Ca: <18 E-0S MCTmL gy . (15 €0 wCiiml Ll
N s 45.WE-DS () o L
WSEL e 129 E-04 o
133 0g: ¢ B35 E-25  w RUSH
"”Cc/'” &3 WNhi< 190 E-of
'«m ¢ n N6p, ¢ BAS E wﬂ@' /(¢
- 3\4441. > ful*Rh <250 E-0d
: Analyst -1 Analyst - 2 ﬂ Analyst - 3 Analyst - 4 Analyst - 5
Mty Hrg Hrg Hig Hrs
!//p % 524' ,L ~
Dats Time Compieted Lab Unst - \7 ‘
(1-13-131 10/5 ’T;m
. 7L L & 54-6800-081 (R-15) 831

———— e —

BEST AVAILABLE COPY

899




GAMMA ENERGY ANALYSIS - ACID DIGESTION

SETD

WHC-SD -WM-DP-053 REVO

Seniat No . Sample Pant Date Time Issued Prgnty
vV 34.-883C| 1CG7-AF - 2-83 {1G:58 |25
Determination Meined: Slandargd Resuit Units | Crarge Code Fleruny
GEA LA-543-121 uiisML NLL17 1
Sample Size Cusiomer 1D
2l Jesi D% pre s~ | 1G7APCON
Remarks. Calculations, Resulls 7
COUNT AS_u
LASER © RINTO('“ el REQ!E“
640 < .90 €-08 wlifml BiFa: 129 o alalm o
4, - ' SE ¢ hay E-od !
Cgi¢ S5 E-05 w’
l3'fcs 4325 E- oS "’Nb'.("\'-"w E"{ " 7 RUSH
Pr (33TE-0d v PPRai<B. E-w 3
w "o4:¢q,i5 £-04 O
Anaiyn 1 Anglyst - 2 Analyst - 3 Amlyu 4 Analyst - §
M- \?m«mﬁ,g
Hrg Hrs g rrs g Hrg
111993 4 4 -
Dste Time Compieted Lag Unit Mgr ,:Q,.{A’zﬁ. ’)/ N
[ (3-93 | 215 A Ay
oF [ $4.6800-081 410~ B3)

BEST AVAILABLE COPY

300
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

-

GAMMA SPECTRUM ANALYSIS

18-NOV-9315:18:53

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
‘7ED BY: JLA

AN

SAMPLE DESCRIPTION: V32-8530
GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE STZE:  1.0000E-C3 LI / CONVERSION FACTOR: 1.0000E-01

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 18-NOV-93 AT 10:52:00

COLLECT LIVE TIME: 3000. SECONDS

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

REAL TIME: 3021. SECONDBS
DEAD TIME: 0.70 %

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k Kk Kk Kk Kk Kk ok k k Kk k k Kk &k Kk %

*
*
*

Lok ok ok ok ok ok Kk ok ok ok bk ok ok ok ok ok kR ok k k ok ok d k k k ko ok ok ok

WHC-SD-WM-DP-053 REV 0

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES EIC'

' 901

0 (/77 .




18-NOV-9315:18:53 °

PK  CENTROID
CHANNEL

5B
6C
7C
8C
9C
10
11
12
13
138
14
148

98.
.41

1126

1138.

1209.
1323.

1591.
1603.
2336.
2346.
2664.
2730.
2800.
2921.

3528.

69

53

ENERGY

KEV

49

563.
569.

604,
661.
661.
795.
801.
1168.
1173.
1332.
1365.
1400.
1461.
1460.
1764.
1764.

.32

21

PEAK

FWHM

KEV

1.
.50

1

F e iy DI

[

00

.50

.56
.59

.68
.68
.89
.89
.99
.85
.88
.00

.67

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%
C - MULTIPLET ANALYSIS CONVERGED NORMALLY

ANALYSTS

BACKGND
COUNTS

1656.
2145,

2198.

2244,
1690.

1328.
1310.
727.
683.
206.
91.
80.
59.

28.

B - ENVYIRONMENTAL BACKGROUND PEAK

WHC-SD-WM-DP-053 HEVb

NET AREA ERRCR NUCLIDES
COUNTS %
1347. 9.7 U-234
2483. 6.3 C(€S5-134,
EU-152
4589. 5.1 (CS-134,
BI-207
27826. 1.3 C5-134
47001. 0.9 CS-137
159. 5.8
20340. 1.7 CS-134
1892. 4.2 CS-134
385. 17.1 CS-134
25346. 1.4 CO0-60
22955. 1.3 CO0-60
501. 10.6 CS-134
234. 17.6 BI-214
835. 7.4 K-40
769. 1.7 *
73.  32.9 BI-214C
64. 7.3

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOI4

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:

60000. SECONDS

9¢<



18-NOV-9315:18:53
‘ WHC-SD-WM-DP-053 REV 0

SAMPLE: V32-8530

DA TOLLECTED ON 18-NOV-93 AT 10:52:00 .

OEe. . ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF. COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wCi/L1 ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.55E+00 LLD<1.55E+00 911.07
AC-228A LLD<1.55E+00 LLD<1.55E+00 911.10
AC-228B LLD<2.17E+00 LLD<2.17E+00 338.40
AG-108M LLD<3.63E-01 LLD<3.63E-01 433.94
AG-110M LLD<1.85E+00 LLD<1.85E+00 657.76
AM-241 LLD<1.59E+00 LLD<1.59E+00 59.54
AM-243 LLD<4.24E-01 LLD<4.24E-01 74.67
AM-243A LLD<4.24E-01 LLD<4.24E-01 74.67
AM-243B LLD<1.36E+00 LLD<1.36E+00 43.10
AR-41  LLD<2.51E-01 LLD<2.51E-01 1293.64
AU-198 LLD<3.24E-01 LLD<3.24E-01 411.80
BA-133 LLD<4.78E-01 LLD<4.78E-01 356.02
BA-139 LLD«8.93E-01 LLD<8.93E-01 165.85
BA-140 LLD<1.35E+00 LLD<1.35E+00 537.27
BA-141 LLD<9.15E-01 LLD<S.15E-01 190.23
BE-7 LLD<3.41E+00 LLD<3.41E+00 477.59
BI 7 LLD«3.48E-01 LLD<3.48E-01 569.70
BI .2 LLD<2.61E+00 LLD<2.61E+00 727.27
BI-214 LLD<2.19E+00 LLD<2.19E+00 609.32
BI-214A LLD<2.19E+00 LLD<2.19E+00 609.32
BI-214B LLD<3.01E+00 LLD<3.ClE+00 1120.28
B81-214C LLD<9.51E-01 LLD<9.51E-01 1764.51
C0-109 LLD<5.27E+00 LLD<5.27E+00 88.03
CE 144 LLD<1.15E+00 LLD<1.15E+00 133.51
CE-139 LLD<2.02E-0! LLD<2.02E-01 165.85
CE-141 LLD<2.74E-01 LLD<2.74E-01 145.44
CEPRI44 LLD<2.30E+00 LLD<2.30E+00 133.51
C0-56  LLD<3.87E-01 LLD<3.87E-01 846.76
C0-57  LLD<1.51E-01 LLD<1.51E-01 122.06
C0-58 LLD<«3.54E-01 LLD<3.54E-01 810.75

C0-60 1.06E402 +-1.47E+00 1.06E+02 +-1.47E+00 1332.50 0.14

1173.24 0.10
CR-51  LLD<2.67E+00 LLD<2.67E+00 320.09

CS-134 6.96E+01 +-1.22E+00 6.96E+01 +-1.22E+00 795.84 0.03

: 604.70 -0.01
CS-136 LLD<3.75E-01 LLD<3.75E-01 818.51

£S-137 1.37E+02 +-1.45E+00 1.37E+02 +-1.45E+00 661.65 -0.00
£S-138 LLD<3.04E-01 LLD<3.04E-01 1435.86
EU-152 LLD«7.48E-01 LLD<7.48E-01 1408.01
EU-154 LLD<6.41E-01 LLD<6.41E-01 1274.45
EU-154A LLD<3.18E-01 LLD<3.18E-01 123.10
EU "5 LLD<7.I8E-01 LLD<7.18E-01 105.31
FE LLD<8.75E-01 LLD<8.75E-01 1099.25
HF-181 LLD<4.03E-01 LLD<4.03E-01 - 482.20
HG-203 LLD<2.86E-01 LLD<2.86E-01 279.20

[-131 LLD<3.69E-01 LLD<3.69E-01 g 364.48
1-132  LLD<3.81E-01 LLD<3.81E-01 903 667.69



[-133
[-134
[-135
{-40
R-85
R-85M
R-87
R-89
_A-140
JA-142
N-54
IN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-237A
NP-237B
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-212A
PB-2128
PB-214
PB-214A
PB-2148
r0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
5B-125
SB-125A
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-229
TH-2298B

LLD<3.57E-01
LLD<5.48E-01
LLD<8.31E-01

3.04E+00
LLD<7.44€+01
LLD<2.12E-01
LLD<8.12E-01
LLD<1.18E+01
LLD<1.61E-01
LLD<7.88E-01
LLD<3.72£-01
LLD<4.37E-01
LLD<2.17E-01
LLD<3.01E-01
LLD<3.27E-01
LLD<3.51F-01
LLD<2.25E+00
LLD<1.57E+00
LLD<8.41E+01
LLD<8.71E+01
LLD<1.67E+00
LLD<1.64E+00
LLD<7.48E-01
LLD<7.68E+01
L1D<3.05E+01
L1D<5.20E-01
L1D<5.18E-01
L1D<8.01E+00
LLD<7.97E-01
L1D<7.97E-01
LLD<1.26E+00
LLD<3.42E+04
LLD<1.49E+04
LLD<2.64E+04
LLD<2.23E+03
LLD<7.22E+04
LLD<5.64E+00

LLD<5.42E+00

LLD<1.50E+00
LLD<2.07E+00
LLD<3.08E+02
LLD<3.39E-01
LLD<6.49E+00
LLD<6.81E-01
LLD<1.13E+00
LLD<1.13E+0Q0
LLD<4.45E-01
LLD<3.86L-01
LLD<4.99E-01
LLD<3.27E-01
LLD<5.65E-01
LLD<1.52E-01
LLD«1.40E+00
LLD<1.53E-0C1
LLD<1.69t-01
LLD<5.41E+01
LLD<2.46E-01
LLD<1.62E+01
LLD<6.59E+00
LLD<8.04E+00

LLD<3

LLD<7

LLD<«1

LLD<7.
.72E-01

LLD<3

LLD<4.
LLD<2.
LLD<3.
LLD<3.
LLD<3.
LLD<2.
LLD<1.
LLD<8.
LLD<«8.
.67E+00
LLD<1.
LLD<7.
LLD<«7.
LLD<3.
.20E-01
LLD<5.
LLD<8.
LLD<7.
LLD<7.
.26E+00
bLD<3.
.49E+04
LLD<2.
LED<2.
LLD<7.
LLD<5.
LLD<5.
LLD<«t.
LLD<«2.
LLD<3.
LED<3.
LLD<6.
.81E-01

LLD<1

LLD<5

LLD<1
LLD<1

LLD<6

LLD<I.
LLD<«1.
LLD<4,
.86E£-01

LLD<3

LLD<4.
LLD<3.
LLD<5.
LLD<1.
.40E+00
LLD<].
.B9E-01
LLD<5.
.46E-01
.62E+01
LLD<6.
LLD<8.

LLD<1
LLD<1

LLD<2
LLD<«]

.57E-01

LLD<«S.

LLD<8.
+-2.92E+00 3.
L44E+01
LLD<2.
LLD«8.
LLD«1.
.61E-01

48E-01
31E-01
04E+00

12E-01
12E-01
18E+01

88E-01

37E-01
17E-01
01E-01
27E-01
51E-01
25E+00
57E+00
41E+01
71E+01

64E+00
48E-01
68E+01
05E+01

18E-01
01E+00
97E-01
97E-01

42E+04

64E+04
23E+03
22E+04
64E+00
42E+00
50t+00
07E+00
08t+02
39£-01
49E+00

13E+00
13E+00
45E-01

99E-01
27£-01
65E-01
52£-01
53E-01
41E+01

59E+00
04E+00

+-2.92E+00

904

529,
847.
1260.
1460.
513.
151.
402.
220.
1596.
641.
834.
846.
1274.
1368.
702.
765.
657.

195,
213.
984.
277.
311.
1001.

239.
239,
300.
351.
351.
295.
804.
799.
804.
129.
148,
240,
186.
1836.
1031.
549.
497.
621.
602.
427.
427.
1120.
264.
- 391.
513.
555.
1383.
1121.
140.
159.
109.
228.

86.
137.

0.27

WHC-SD-WM-DP-053 REV0



TH-22
TH-23
TH-23
i

9C
4

A
48

RV

U-232
U-235

U-2354

U-23%
U-237
W-187
AE-13
AE-13
XE-13
XKE-13

M

IM
3
3M
5

AL-138

Y-88
Y-91
¥-91M
IN-65
ZR-95
LR-97

10TAL

LLD<d
LED<«3.
LLD<3,
LLD<«1.
LLD<3.
LLO<6
LLD<3.
LLD<3.
LLD<T.
LLD<8.
LLD«1.
LLD<«7.
LLD<5.
LLD<2.
LLD<2.
LLD<]
LLD<].
LLD<]
LLD<q.
LLD<9.
LLD<6.
LLD<3

. 24E+00 LLD<4.
10E+00 LLD<3.
10E+00 LLD<3.
18E+01 LLD<T.
96E-0! - LLD<3

L08E+02 LLD<6.
A8F -0 LLD<3
48F-01 LLD<3
40F +00 {LD<l
S0E-01 LLD<8.
11E+00 LLD<].
55E+00 LLD<7
97E-0! LLD<5.
19E+00 LLD<2.
57E-01 LLD<2Z

.95E+00 LLD<1
50E-01 LLD<].

.06E+02 LLD<1
28£-01 LLD<4
65E-01 LLD<9
27£-01 LLD<6

.36E-01 LLD<3

15402 +-3.78E400 3.

EBAR = **%%% MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.42E-

24E+00 193.59

10E+00 92.50
10E+00 92.50
18E+01 63.30
.96E-01 583.14
08E+02 270.26
.48E-01 185.71
.48E-01 i 185.71
.40E+00 143.76
S0E-01 208.00
11E+00 685.74
.55E+00 163.98
97t-01 81.00
19E+400 233.21
.57E-01 249.79
.95E+00 258.41
50E-01 1836.06
.06E+02 1204.90
.28E-01 555.60
.65E-01 1115.55
.27E-01 756.73
.36E-01 743.33

15E+02 +-3.78E+400
STANDARD DEVIATION =

09 UC/LI

TCTTU MEASURED ACTIVITY = 3.15E+402 (+-3.78E+00) UC/LI
2 H. SPEC. = *¥*%%k (L _akkk)

tRROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID

CHANN

98

1126,
1138.
1603.
2339.
2730,
2200,

EL

.69
41
53
79
11
36
99

PEAK

ENE
KE

49.
563.

569
801

1168.
1365.
1400.

S NOT USED IN ANALYSIS

RGY NET AREA ERROR GAMMAS/SEC

Vv COUNTS %
32 1347, 9.7
21 2483. 6.3
.27 4589. 5.1
.95 1892. 4.2
21 385. 17.1
42 501. 10.6
75 234. 17.6

.84E+01
L99E+01
.71E401
.06E+401
.89E+00
.73E+00
L17E+00

£2 00 NN W —

PEAKS ELTMINATED BY BACKGROUNDG SUBTRACTION

CEMTROID

C

3528

EL
7

ENE
KE

1764

RGY NET AREA ERROR GAMMAS/SEC
v COUNTS %
.52 73. 32.9

1.52£+00 3¢S

WHC-SD-WM-DP-053 REV0

0.11
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CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-053 REV 0

18-NOV-9312:41:19 fﬂ/é/éﬂ
L -3
Y

ANALYSTIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0

DETECTOR NUMBER: 4/ GEOMETRY NUMBER: 41

SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: 85.0%

[DENTIFICATION ENERGY WIMDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

EHVIRONMENTAL BACKGROUND SUBTRACTED
LI.O CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PFRFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: VR

SAMPLE DESCRIPTION: V33-8630

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSTS LIBRARY FILE: ANL205

COLLECT STARTED OH 18-NOV-S3 AT 11:51:09
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

9c



1§-NOV-9312:41:19
PEAK ANALYSTIS WHC-SD-WM-DP-053 REV 0

P CENTROID  ENERGY  IWHM BACKGND  NET AREA ERROR NUCLIDES
CHANNEL REV nEV COUNTS COUNTS %

1€ 1022.12  511.05 2.88 383. 397. 20.9 RN-222,1-133,

1B 510.33 317. 3.8 TL-208,NA-22,

' IZN-65,RH-106

2 1218.94 609.48 1.39 174. 103.  42.2 BI-214A,

2B 609.18 177. 5.7 RU-103

3 1323.10 661.57 1.26 113, 173, 23.4 (S-137

3B 661.44 159. 5.8

4 2921.49 1461.03 2.25 24. 785. 7.3 K-40

4B 1460.67 769. 1.7

5 3528.35 1764.61 1.73 19. 72.  30.5 BI-214C

58 1764.58 4. 7.3

FRROR QUOTATION AT 1.95 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOl4
BATTAROUND DESCRIPTION: BKG

B! ROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS



18-NOV-9312:41:19

WHC-SD-WM-DP-053 REV0
SAMPLE: V33-8630

GATA COLLECTED ON 18-MOV-93 AT 11:51:09

BECAYED TO 0. DAYS. 0.0000 HOURS BEFORE THE START OF COLLECT.

RADLILONULCLIDE ANALYSIS REPORT

Ay

nUCLIOE ACTIVITY COMCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED £RROR CORRECTED ERROR EXPECT  DIFF

AM-241 LiLD<5.38E-02 LLD<5.38E-02 59.54
AM-243 LLD<1.62E-02 LLD<«1.62E-02 74.67
BA-133 LLD<1.49E-02 LLD<1.49E-02 356.02
BA-140 LLD<3.54E-02 'LLD<3.54E-02 537.27
BI-212 LLD<9.55E-02 LLD<9.55E-02 727.20
CEPR1I44 LLD<8.15E-02 LLD<8.15E-02 133.51
£0-50  LLD«I1.30E-02 LLD<1.30E-02 1332.50
LR-31  LLD<B.17t-02 LLD<8.17E-02 320.09
£S-134 LLD<«1.16E-0¢ LLD<1.16E-02 795.84
£S-137 LLD<«1.31E-02 LLD<1.31E-02 661.65
LU-152 LLD«4.86E-02 LLD<4.86E-02 1408.01
tU-154 LLD<3.58E-02 LLD<3.58E-02 1274.45
EU-154H LLD<3.35E-02 L1.D<3.35E-02 1274.80
LU-155 LLD<2.44E-02 LLD<2.44E-02 105.31
FE-59 . LLB<2.01E-02 , LLD«2.01E-02 1099.25
1-131 LLO<9.320-03 LLD<9.32E-03 364.48
K-40 LLD<2.98E-01 LLD<2.88E-01 1460.75
LA-140 LLD<1.38E-02 LLD<1.38E-02 1596.20
MN-34 LLO<1.03E-02 LLD<1.03E-02 834.83
iA-22  LLD<1.16E-02 LLD<«1.16E-02 1274 .55
ME-94  LLD<9.63E-03 LLD<9.63E-03 702.63
NB-95  L1D<9.85¢-03 LLD<9.85E-03 765,78
NP-237  LLD<5.76E-02 LLD<5.768-02 86.50
PB-212 LLD<«1.78E-02 LLD<1.78E-02 239.00
PU-239  LLD<7.62E+0] LLO<7.62E+01 129.30
PU-241 LLD<2.58E+03 LLB<2.58E+03 148.57
RA-224 [LD<1.87E-01 L1D<1.87E-01 240.99
WA-7260 LLD«<l . 74E-01 LLD<1.74E-0C1 186.10
RU-103  LLD<B.45E-03 LLD<8.45E-03 497.08
U103 LLD<8.89E-03 LLD<8.89E-03 497.08
RURHI106 LLD«<1.78E-01 LLD<1.78E-01 621.80
58-125 LLD<«2.82E-02 LLD<2.82E-02 427.89
56-125A LLD<2.82E-02 LiD«<2.82E-02 427.89
SE-75  LLD«1.20E-02 LLD<«1.20E-02 264.66
SN-113  LLD<1.13E-02 LLD<1.13E-02 391.67
SR-35  LLD<1.34E-02 LLD<1.34E-02 513.99
[d-228 LLD<®&.05E-01 LLD<&.05E-01 84.37
TL-208 LLD<1.26E-02 LLD«1.26E-02 583.20
J-235  LLD<1.09E-02 L1D<1.09E-02 185.71
-2 [[LD<7.05E-03 L1LD<7.05E-03 1836.06
Zi-25 LLD<2.78E-02 LLpD<2.78E-02 : 1115.55
/1-85 LLD<1.86E-02 LLD«<1.86E-02 756.73
TaTal 0.00E-01 +-0.00E-0C! 0.C00E-01 +-0.00E-01

ERROR GUOTATION AT 1.96 SIGMA e
LED CONFIDENCE LEVEL AT 85.0% 3CH



Al JETECTED PEAKS WERE USED IN THE AMALYSIS

PIAKS FLIMINATED BY CACKGROUND SUBTRACTION

CEWNTRQID
CHANNEL

1022.12
1218.94
1323.10
2921.49
3528.35

ENERGY NET AREA ERROR GAMMAS/SEC

KEV

511.05
609.48
661.57
1461.03
1764 .61

COUNTS

397.
103.
173.
785.

72.

LS ~ry
O~ O

%

1L N W

2.93E+00
8.83E-01
1.58E+00
1.44E401
1.51E+00

WHC-SD-WM-DP-053 REV 0

909
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AN SPECTRAL-T Voo Sul TWARE WHC-SD-WM-DP
“WM-UP-053 REYQ
[9-t0v-9314:51:52

ANALYSITIS PARAMETERS

MCA UNIT NUMBER: 1/ ADC UNIT NUMBER: 1.0
ODETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
vEAK CONFIDENCE FACTOR: 85.0%

[DERTTFICATION EMERGY WINDCW: +- 1.50 KEV

ERROR QUOTATION: .96 SIGHMA UNCERTAINTY

ENVIRONMENTAL BACKGROUWD SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANOQ:
ANALYZED BY: VR :

SAMPLE DESCRIPTION: Vv34-8730 107

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE STZE: 1. 0050E-03 LI / CONVERSION FACTOR: 1.0000E+00
STAMDARD STIZE: 1.0000E+00 EA

ANALYSES LIBRARY FILE: ANLZ205

COLLECT STARTED ON 18-NOV-93 AT 14:01:38

COLLECT LIVE TIME: 3000. SECONDS
REAL TIMEL: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED 10O 0. DAYS, {£.0000 HOURS BEFORE THE START OF COLLECT

9
i

NERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATIQN PERFORMED 1-APR-93

310



18-NOV-9314:51:52

PEAK ANALYSTIS - WHC-SD-WM-DP-053

CENTROID  ENCHGY  [widl BACKGND  NET AREA ERROR  NUCLIDES
CHAMNEL KEY  KEV  COUNTS COUNTS 9, .

I 1022.32  5i1.15  2.57 209. 324, 16.8 RN-222,1-133,

e 510.83 317. 3.8 TL-208,NA-22,

ZN-65,RH-106

2 1166.23 583.12 1.06 149. 130.  31.9 EU-154,

28 583 .05 117. 7.9 TL-208

3 1218.52  609.27 1.52 159. 171.  26.3 BI-214A,

3B 609.18 177. 5.7 RU-103

4 1323.49  661.77 1.76 129. 216. 20.4 (S-137

4B 661.44 159, 5.8

5 1822.47  911.31 1.79 89. 104. 33.6 AC-228A

58 910.95 101. 7.7

5 2921.44 1461.00 1.78 24, 867. 6.9 K-40

oe 1460.67 _ 769. 1.7

7 1528.88 1764.°2  2.49 25, 71, 32.6 BI-214C

7t 17645 64. 7.3

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

8 - ENVIRONMENTAL BACKGROUND PEAK
BALKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
CGACKGROUND CESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME: &0000. SECONDS

211

REVO



18-NOV-9314:51:52

SAMPLE: V34-8730 107

DATA COLLECTED ON

18-80V-93 AT 14:01:38

WHC-SD-WM-DP-053 REV 0

DECAYED TO 0. DAYS., 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIOE ANALYSTIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AM-241 LLD<5.24E-02 1 LD<5.24E-02 59.54
AM-243  LLD<1.59E-Q7 LLD<1.59E-02 74.67
BA-133 LLD<!1.43E-02 LLD<]1.43E-02 356.02
BA-140 LLD<3.37E-02 LLD<3.37E-02 537.27
BI-212 LLD<9.00E-02 LLD«S.00E-02 727.20
CEPR144 LLD<8.37E-02 LLD<8.37E-02 133.51
CO-80 LLD<1.23E-02 LiD<]1.23E-02 1332.50
CR-51 Lt D«7.55E-02 LiD<7.55E-02 320.09
£5-134  LiD<1.05E-02 LLD<«<1.05E-02 795.84
C5—td - . : BKG A n/iifs 3
vU-152  LLD«<4.51E-07 LiD<4.51E-02 1408.01
FU-154 LLD<3.75E-07 LLD<3.75E-02 - 1274 .45
EU-154H LLD<«3.83E-07 LLD<3.83E-02 1274.80
EU-155 LLD<«2.57E-02 LLD<2.57E-0Q2 105.31
FE-59 LLD<?2.39E-02 LLD<2.39E-02 1099.25
[-131 LLD<9.93E_03 ] _ LLD<9.93E_03 _ ] 364:48 s prG QE&%} /f//?/%j5
'A-140 LLD<1.10E-02 LLD<1.10E-02 1596.20
MN-54 LLD<1.13E-02 LLD<1.13E-02 834.83
MA-22 LLD<]1.22E-02 LLD<1.22E-02 1274.55
ME-94 LLD<9.80E-C3 L1.D<9.80E-03 702.63
NB-95 LLD<«1.10E-G2 LLD<1.10E-02 765.78
MP-237 LLD<5.43E-02 LtD<h.43E-02 86.50
P-212 LLD<1.78E-02 LLD<].78E-02 239.00
PU-239 LLD<7.44E+01 LLD<7.44E+01 129.30
PU-241 tLD0<2.61£+03 ELD<2.61E+03 148.57
RA-2724  [LLD«1.92E-01 LLD<1.92E-01 240.99
RA-2726 LLD«1.756-01 LLD<1.75hE-01 186.10
RU-103 LLD«8.98E-03 1 LD<8.98E-03 497.08
RUI03 LLD<G.45E£-03 LLD<9.45E-03 497.08
RURHIO6 LLD<1.9QE-01 LLD<1.90€-01 621.80
SB-125  LLD<«2.52E-02 LLD<2.52E-07 427 .89
SE-126A LiD<2.bh2E-02 LLD<2.52E-02 427.89
aL-75 LLD<1.18E-02 LLD<1.1BE-02 26d .66
SH-113 0 LUD<1.25E-02 LLD<1.25E-02 391.67
5H-35 LLD<].33E-02 LLD<1.33E-02 513.96
TH-228 LLD«5.99E-01 LLD<5.99E-01 84.37
TL-208 LLD<1.28E-02 LiD<1.28E-02 583.20
U-235 PLD<1.10E-02 LLD<]1.10E-02 185.71
v-88 LLD«8.22E-03 LLD<8.22E-03 1836.06
LH-65 LLD<«3.19E-02 LLD<3.19E-02 1115.55
7R-95  LLD<l.84E-C2 LLD<1.84E-02 756.73
TOTAL 4 . 70E-C1 +-2.84E-01 4.70E-01 +-2.84E-01

STANDARD DEVIATION =
91=<

0.09



EBAR = *%**x MEV/DISINTEGRATION .
MAXIMUM PERMISSABLE ACTIVITY = 3.25E-07 UC/LI
TOTAL MEASURED ACTIVITY = 4.70E-01 (+-2.84E-01) UC/LI

o *H SPEC - Kkkkkk (,‘_*'k'kk)

EREOI QUOTATION Al 1.96 S1GMA
LD CONFIDENCE LEVLL AT 28 0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED 8Y BACKGROUND SUBTRACTION
CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %
1022.32  511.1¢ 324. 16.8  2.39£+00
11606.23 583.12 i30. 31.9  1.078+00
1218.52  609.27 171. 26.3 1.46E+00
1822.47  911.31 104, 33.6  1.27E+00
3528.88 1764.88 71. J2.6  1.47E+00

913

WHC-SD-WM-DP-053 REV 0



* k * k Kk k k Kk * k k& *k *x * k ¥k Kk k *k Kk * * *k k Kk ¥k *k ¥ ¥k * *k *k ¥ * % -

GAMMA SPECTRUM AN ALYSTIS *

*

x *
*

)‘ *
k.

* ok k k kR k X Kk & Kk * kK &k Kk Kk Kk Kk Kk ¥k x Kk & & Kk Kk k % Kk % * %k * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC—SD'WM‘DP‘OSS REV O
19-NOV-9310:23:49 .

ANALYSTS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

[IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UMCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: JLA

SAMPLE DESCRIPTION: V34-8830

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.00C0E+00 EA

ANALYSIS LIBRARY FILE: ANLZ205

COLLECT STARTED ON 18-NOV-93 AT 13:05:00

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

91q



19-NOV-9310:23:49

PEAK ANALVYSTIS WHC-SD-WM-DP-053 REVO

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR  NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1021.75 510.87 2.36 228. 307. 18.3 RN-222,1-133,

1B 510.83 317. 3.8 TL-208,NA-22,
IN-65,RH-106

2 1166.39 583.20 1.37 178. 100. 44.0 EU-154,

2B 583..05 117. 7.9 TL-208

3 1218.77 609.39 1.50 130. 185. 23.2 BI-214A,

3B ~ 609.18 177. 5.7 RU-103

4 1323.27 661.65 1.24 153. 177. 25.3 CS-137

4B 661.44 159. 5.8

5 1821.91 911.03 1.89 80. 100. 33.3 AC-228A

58 910.95 101. 7.7

6 2921.58 1461.07 2.25 24. 827. 7.1 K-40

6B 1460.67 769. 1.7

7 3528.69 1764.79 1.39 18. 71.  30.3 BI-Z14C

7B 1764.58 64. 7.3

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOl4
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS



19-NOV-9310:23:49
WHC-SD-WM-DP-053 REVO
SAMPLE: V34-8830
DATA COLLECTED ON 18-NOV-93 AT 13:05:00

DECAYED TO 0. DAYS, 0.0000 HOURS BFFORE THE START OF COLLECT.

RADIONUCLITDRDE ANALYSITS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR  CORRECTED  ERROR EXPECT  DIFF
AM-241 LLD<4.92E-02 LLD<4.92E-02 59.54
AM-243  LLD<1.63E-02 LLD<1.63E-02 74.67
BA-133 LLD<1.43E-02 LLD<1.43E-02 356.02
BA-140 LLD<3.51E-02 LLD<3.51E-02 537.27
BI-212 LLD<9.13E-02 LLD<9.13E-02 727.20
CEPR144 LLD<7.57E-02 LLD<7.57E-02 133.51
C0-60  LLD<1.38E-02 LLD<1.38E-02 1332.50
(R-51  LLD<7.74E-02 LLD<7 . 74F -02 320.09
(5-134 LLD<1.13£-02 LtD<1.13E-02 795.84
(5-137 [LD<1.45(-02 LLD<1.45E-02 661.65
FU-152 LLD<6.48E-02 LLD<6 . 48E-02 1408.01
fU-154 LLD<2.48E-02 LLD<2 . 48E-02 1274.45
£U-154H LLD<2.78E-02 LLD<2.78E-02 1274.80
EU-155 LLD<2.48E-02 LLD<2. 48 -02 105.31
FE-59  LLD<2.19E-02 LLD<2.19E-02 1099.25
1-131  LLD<9.84F-03 LLD<9.84E-03 36448
K-40  LLD<3.01E-01 LLD<3.01E-01 146075
LA-140 LLD<1.10E-02 LLD<1.10E-02 159620
MN-54  LLD<].04E-02 LLD<1.04E-02 834.83
NA-22  LLD<8.90E-03 LLD<8 . 90€-03 127455
NB-94  LLD<8. 87E-03 LLD<8.87E-03 702.63
MB-95  LLD<1.12E-02 LLD<].12E-02 765.78
NP-237 LLD<5.69E-02 LLD<5.69E-02 86. 50
PB-212 LLD<1.75E-02 LLD<1.75E-02 239.00
PU-239  LLD<7.39E+01 LLD<7.39E+01 129.30
PU-241  LLD<2.43F+03 LLD<2 . 43E+03 148.57
RA-224  LLD<1.88E-01 LLD<1.88E-0] 240.99
RA-226 LLD<1.78E-01 LLD<1.78E-01 186.10
RU-103 LLD<9.07E-03 LLD<9.07E-03 497.08
RUIO3  LLD<9.54E-03 LLD<9 . 54E-03 497.08
RURH106 LLD<1.83E-01 LLD<1.83E-01 621.80
SB-125 LLD<2.73E-02 LLD<2.73E-02 427.89
SB-125A LLD<2.73E-02 LLD<2.73E-02 427.89
SE-75  LLD<1.27E-02 LLD<1.27E-02 26466
SN-113  LLD<1.21E-02 L1D<1.21F-02 391.67
SR-85  LLD<1.34E-02 LLD<].34E-02 513.99
TH-228  LLD<5.83E-01 ’ {LD<5.83E-01 84.37
TL-208 LLD<1.30E-02 LLD<1.30E-02 533 .20
U-235  (LD<1.09E-02 (LD<1.09E-02 185.71
v-88  LLD<7.66E-03 LLD<7 .66E-03 1836.06
IN-55  LLD<2.78E-02 LLD<2.78E-02 1115.55
ZR-95  LLD<2.00F-02 L1D<2 .00F-02 756.73
TOTAL 0.00E-01 +-0.00E-01  0.00E-01 +-0.00E-01
ERROR QUOTATION AT 1.96 SIGMA 4
LD CONFIDENCE LEVEL AT 85.0% 316



A DETECTED PEAKS WERE USED IN THE ANALYSIS WHGSD-WM-DP'053 REVO

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA  ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1021.75  510.87 307. 18.3  2.27E+00
1166.39  583.20 100. 44.0 8.20E-0l
1218.77  609.39 185. 23.2  1.5B8E+00
1323.27 661.65 177. 25.3  1.62E+00
1821.91 911.03 100. 33.3 1.23E+0Q0
2921.58 1461.07 827. 7.1 1.52E+01

3 1.47E+00

3528.69 1764.79 71, 130,
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WHC-SD-WM-DP-053 REV0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

Sopde)) /SR

Lab Segment Serial No.

Customer 1D:

JoT @p Con

EPs
Anaiysis: Sample Prep: R . .
Instrument:  E3§Y} Procedure/ Rev: L -S54 ~fa] (§-2)
. — . N
Technologist: - SUE (AT fw,}pg) Date: v TR/ -9 3
Starting Time: jo a0 Temperature adc
Ending Time: /] o Chemist: Ak pM_;«Pﬂh
Comments:
Description Lab iD Description Lab ID
1 {70 eI 0 1
2 BlK V33-2430 12
3 fempls V34 -£730 13
ud YRV AV AR PO/ Yot g3 © 4
5 ! 15
6 16
7 17
8 18
9 19 B}
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
M S 280(( 0 )nl)
I

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV0

ANALYTICAL BATCH -SUMMARY SHEET

METHOD: . DATE START:
LA-548-121 3 AUG 1993
PREPARED BY: DATE COMPLETE:
P. P. Bachelor Ho-SEP-1993- |7 NoV (9973
&%~ w43
UNITS: uCifimL
SPLNAME | SPLID | ANALYTE | RESULT #1] RESULT #2| AVERAGE |RPD%|%REC| DETUM | % CTER
STD V32-8530 [ CO-680 1.066E+02 { &, /L 101 13
CS-134__|7.46E+01 _Ac/t &k AH7/13 16
C8-137 1.35E+02 (/L 102 0.9
BLANK  |v33-8630 [CO-80 <1.20E-05 1.20E-05
CS-134 | <1.05E-05 1.05E-05
CS-137 2.61E-05 1.80E-05
CEPR-144 | <7.99E-05 7.99E-05
EU-154 | «<3.83E-05 3.83E-05
EU-155 | <2.56E-05 2.56E-05
NB-94 <1.,12E-05 1,12E-05
RA-226 |<1.76E-04 1.76E-04
RURH-106 | <1.63E-04 1.63E-04

107APCOM V34-8730 [CO-60 <5.56E-05 |<4.19E-05

V34-8830 [CS-134 <5,80E-05 } <4.50E-05

CS8-137 1.23E-04 ]<6,15E-05

CEPR-144 | <4.04E-04 | <3.40E-02

EU-154 <1.92E-04 {<1.15E-04

EU-155 <1.25E-04 1<1.04E-04

NB-94 <4.96E-05 | <4, 25E-05

RA-226 <3.15E-04 |<1,19E-03

AURH-106 { <9.05E-04 | <7.55E-04

NARRATIVE: [ ]NO SPECIAL PROBLEMS

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

(&
! 137 r_éée
Cﬂdm\ﬁ‘ Lelorre Cs o MMM e Zo
W Yo Commt srr2 /”7"'3 |
4/17/9 3



GAMMA ENRERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

4LA5 T
Senal No Sample Ponl Date Time Issued Prionty
v 32.-8530| 107-AP 8- 3-93 |10:44 25
Deterrmination Method. Standaig Result Unis Charge Code Reruns
GEA LA-548-121 % RECCVERY NiL17 0
Sampie Sze Cusiomer 1D
? o M STD
Aemarks, Caiculatiors, Resulls (]
Co= teé6Etox L]
o BY 5o .
coLx STDSTD:?VALI BY_ . 7.96€40s »21,_
~e 10l i &f
RESULT %_REC spz.4% 1-35€7 “
2905 stp vALFEC w5
RESULT

% REC 4, rs.,

-(wc -i‘—— ="

Aralyst -2, Anatyst - 3 @L‘/ Analys[.y
: /IM) / bi
— arg s His X& %/ Hfsd .
s —avl : / ¢
Da'e Time Completed Lap Uit Mgr — /
74-73 Ho . e

v $4-6800-067 1R-10- 83}

BEST AVAILABLE COPY

320




WHG-SD-WM-DP-053 REV0

GAMMA ENERGY ANALYSIS - ACID DIGESTION

14255

S Lo

[Eenat No Sample Paint Date Time Issued F'l‘nomy
v 33.-8630| 107-AP 8- 3-83 |10:53 25
Delermination Method. S1angard Result Unng Charge Code RAeruns
GEA LA-548-121 uCi/ML N1L17 0
Sample Size Customer 1D

? gad BLK

Remirks, Calculathans. Resuils 13 ? - .

COUNT AS_uCl/L “w &l

LASER PRINTOUT -5 s

S GHE geen N

Aralysi -2«

, | Anatyst- 3

N

Anaiyst - 4

Anatyst - §

=y Hry

Lot ] H

-
L

b

Care

Time Completed

7-1-13 it:>e

b7
Lan Uit Mgr E/’)h{/&?%’

264 (R.10.83)

BEST AVAILABLE COPY

1L




GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

A 289

Serial Nno . Sample Point Cale Tima Issued Prionty
v 34.-8B730| 107-AP 3- 3-53 (10:58 25
Delerminancn Meinod Srangara Result Units Crarge Code Aeruns
GEA LA-546-121 uCi ML NiL17 0
Sample Size Cusiomer tD

7 Ind 107APCOM

Aemarka Caiculatons. Resulls,

COUNT ADS uCIGL
LASER PRINTOUT

PREIING

fuaﬁ—:

/3?65 2 L YL E O wlf

Arglyst - 2 Anglysi- 3 Anatyst -4 Anatyst - 5
| Hmtice, -- »
: ey Hry Hre ( Hrs H'f}./
) /// yd
Date Time Compieted Lab Unit-Mgr = L
913 a0 | ppfornser ‘ “

.
L= 7 se-camgoer 080

BEST AVAILABLE COPY

~

<




GAMMA ENERGY ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

Hdago
Seral No Sample Point Date Time Issued Priarimy
v 34.-8830| 107-AFP B- 3-83 |10:58 25
Determination Methog Stancard Resull Uniis Crarge Code Raruns
GEA LA-548~121 uCi ML N1L17 0
Sample S2¢ Customer 1D
7 Il 107APCOM
Aemarksy Carcu'anars. Resuits
COURT A3 uCI/L
LASER PRINTOUT (s 137

.; Wsid
Wl g . - .
pA—’hL 4754'. <L ABDE M(//’AL
Son oL
i. Analyst - 2 Analyst - 3 Analysl- 4 Analyst - §
e
LUK ( -
ry Wes Hry 'S
=,/
D T c o
ate ime Corpieted LaD Unit Mgr
. Lt
9-/-13 [hae | R /—4%/

BEST AVAILABLE COPY

€4.£800-064 (R-10-B3)

L3
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* GAMMA SPECTRUM ANALYSIS *
* *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE 3

- WHC-SD-WM-DP-053 REV 0 :
01-SEP-9315:15:41 ’T—W

-2 3
ANALYSIS PARAMETERS 7~

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

QRDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
{LD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ NTRFCTIY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: V32-8530

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 1-SEP-93 AT 14:25:11
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3023. SECONDS
DEAD TIME: 0.76 %
DECAYED T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHBEMIST THAT .
COMPLETED/VERIFIED THE CALIERATION/ANALYSIS ON PAGES . ../ TO /- /.

924



@1-SEP-9315:15:41

PX CENTROID
CHANNEL

1 98
2C 1126

3C 1138.

4 1209,
5 1323.

6C 1591.
7C  1603.
8C 2335,
GC 2345,
10 2664.
11 2729.
12 2799.
13 2921.

ERROR QUOTATION AT 1.96 SIGMA |
PEAK CONFIDENCE LEVEL AT 85.0%

C MLTIPLET ANALYSIS CONVERGED NORMALLY

.94
.19

40

ENERGY

KEV

49

563.
569.

604.
661,
661.
795.
801.
1167.
1173.
1332.
1365.
1400.
1460.
1460.

.45

10

PEAK

FWHM

KEV

1.
.39

1

PO R — PN s

co

.39

.47
.49

.59
.59
.85
.85
.04
.92
.19
.05

ANALYSIS

BACKGND
COUNTS

1684.
2087.

2075.

2027.
1584.

1342.
1289.
822.
676.
179.
93.
82.
57.

B - ENVIRONMENTAL BACKGROUND PEAK

NET AREA
COUNTS

1140.
2719.

4694,

29731,
46434,
159.
21799.
2068.
378,
25754,
22947 .
536.
252.
845.
769.

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO}4

BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00

BACKGROUND LIVE TIME:

60000. SECONDS

WHC-SD-WM-DP-053

ERROR NUCLIDES
%

11.3 U-234
6.0 (S-134,
EU-152
5.0 CS5-134,
BI-207
1.2 (CS-134
0.9 CS-137
5.8
CS-134
€S-134
€S-134
€0-60
C0-60
CS-134
BI-214
K-40

—
WOoOMPRWaR —ooh

REVO



01-SEP-9315:15:41

SAMPLE:

¥y32-8530
DATA COLLECTED ON 1-SEP-93 AT

14:25:11

WHC-SD-WM-DP-053 REV 0

R

DECAYED TO 9. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCL IDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AM-241 LLD<1.59E+00 LLD<1.59E+00 59.54
AM-243  LLD<4.28E-01 LLD<4.28E-01 74.67
BA-133 LLD<4.91E-01 LLD<4.91E-01 356.02
BA-140 LLD<1.40E+00 LLD<1.40E+00 537.27
BI-212 LLD<2.80E+00 LLD<2.80E+00 727.20
CEPRI144 LLD<2.36E+00 LLD<2.36E+00 133.51
€0-60 1.06E402 +-1.46F+00  1.06E+02 +-1.46E+00  1332.50 -0.07
1173.24. -0.10
CR-51  LLD<2.71E+00 LLD<2.71E+00 320.09
€S-134 7.46E401 +-1.25E400  7.46E+01 +-1.25E+00 795.84 -0.11
604.70 -0.11
€S-137 1.356+02 +-1.43E400  1.35E402 +-1.43E+00 661.65 -0.12
EU-152 LLD<6.73E-01 LLD<6.73E-01 1408.01
EU-154 LLD<6.07E-01 LLD<6.07E-01 1274.45
EU-154H LLD<6.32£-01 LLD<6.32E-01 1274.80
FU-155 LLD<7.26E-01 LLD<7.26E-01 105.31
FE-55  LLD<9.02E-01 LLD<9.02E-01 1099.25
1-131  LLD<3.78E-01 LLD<3.78E-01 364.48
T 3.54 . - :
LA-140 LLD<1.76E-01 LLD<1.76E-01 1596.20
MN-S4  LLD<3.68E-01 LLD<3.68E-01 834.83
NA-22  LLD<2.03E-01 LLD<2.03E-01 1274.55
NB-94  LLD<3.22E-01 LLD<3.22E-01 702.63
NB-95  LLD<3.65E-01 LLD<3.65E-01 765.78
NP-237 LLD<1.56E+00 LLD<1.56E+00 86.50
Pg-212 LLD<5.14E-01 LLD<5.14F-01 239.00
PU-239 LLD<2.23E+03 LLD<2.23E+03 129.30
PU-24]1 LLD<7.19E+04 LLD<7.19E+04 148.57
RA-224 LLD<5.71£+00 LLD<5.71E+00 240.99
RA-226 LLD<5.35E+00 LLD<5.35E+00 186.10
RU-103 LLD<3.42E-01 LLD<3.42E-01 497.08
RUI03  LLD<3.60E-01 LLD<3.60E-01 497.08
RURH106 LLD<6.47E+00 LLD<6.47E+00 621.80
SB-125 LLD<1.14E+00 LLD<1. 14E+00 427.89
SB-125A LLD<1.14E+00 LLD<1.14E+00 427.89
SE-75  LLD<3.88E-01 LLD<3.88E-01 26466
SN-113  LLD<5.06E-01 LLD<5.06E-01 391.67
SR-85  LLD<3.37E-01 LLD<3.37E-01 513.99
TH-228 LLD<1.63E+01 LLD<1.63E+01 84.37
TL-208 LLD<4.15E-01 LLD<4.15E-01 583.20
U-235  LLD<3.24E-01 LLD<3.24E-01 185.71
Y-88  LLD<1.21E-01 LLD<1.21E-01 1836.06
ZN-65  LLD<9.78E-01 LLD<9.78E-01 1115.55
ZR-95  LLD<6.29E-01 LLD<6.29E-01 756.73
3.19E+402 +-3.79E+00  3.19E+02 +-3.79E+00

TOTAL

Q

oy

<6



STANDARD DEVIATION = 0.06

EBAR = *%%** MEV/DISINTEGRATION

MA UM PERMISSABLE ACTIVITY = 1.40E-09 UC/LI

TU  _ MEASURED ACTIVITY = 3.19£+02 (+-3.79E+00) -UC/LI
% TECH. SPEC, = **vexk (4 wxex)

-SD-WM-DP- REVO
FRROR QUOTATION AT 1.96 SIGMA WHC-SD-WM-DP-053

LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

98.94 49.45 1140. 11.3  3.22E+01
1126.19 - 563.10 2719. 6.0 2.18E+01
1138.40  569.20 4694. 5.0 3.79E+01
1603.61 801.85 2068. 4.5 2.25E+01
2335.61 1167.97 378. 20.1  5.78E+00
2729.67 1365.07 536. 10.2  9.35E+00
2799.83 1400.17 252. 17.0  4.48E+00
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7-(-33

CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC_SD_WM_DP.QSS REVO

01-SEP-9316:11:06

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ ~TrerTiv EROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY:

SAMPLE DESCRIPTION: V33-8630

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA :

ANALYSIS LIBRARY FILE: ANLZ205

COLLECT STARTED ON 1-SEP-93 AT 15:20:56
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93



01-SEP-9316:11:06

PK  CENTROID
CHANNEL

1

58

6B
7
78
8
8B

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B

703.

1021

1166.
1218.

1322

1822.
2920.
3527.

NVIRONMENTAL BACKGROUND PEAK

29

.95

31
17

.82

12
68

48

ENERGY

KEV

351.
351,
510.
510.

583.
583.
609.
609.
66l.
661.
911.
910.
1460.
1460.
1764.
1764,

PEAK

FWHM

KLV

1

2

.31

.99

.49
.79
.49
.12
.20
.64

ANALYSTIS

BACKGND
COUNTS

278.
171.

162.
118.
114.
65.
46.
19.

NET AREA ER

COUNTS

148.
131.

341.
317.

127.
117.
191.
177.
248,
159.
97.
101.
827.
769.
79.
64.

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOQl4

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:

60000. SECONDS

NS

WHC-SD-WM-DP-053

ROR NUCLIDES
%

36.0 PB-214A

8.8

15.3 RN-222,1-133,

3.8 TL-208,NA-22,
ZN-65,RH-106

33.5 EU-154,

7.9 TL-208

21.6 BI-214A,

5.7 RU-103

17.7 CS$-137

5.8

31.9 AC-228A

1.7
28.5 BI-214C
7.3

REV 0



01-SEP-9316:11:06
WHC-SD-WM-DP-053 REV 0
SAMPLE: V33-8630
DATA COLLECTED ON 1-SEP-93 AT 15:20:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLTID E AN ALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFf
AM-241 LLD<5.09E-02 LLD<5.09E-02 59.54
AM-243  LLD<1.63E-02 LLD<1.63E-02 74.67
BA-133 LLD<1.45E-02 LLD<1.45E-02 356.02
BA-140 LLD<3.45E-02 LLD<3.45E-02 537.27
BI-212 LLD<9.63E-02 LLD<9.63E-02 727.20
CEPR144 LLD<7.99E-02 LLD<7.99E-02 133.51
C0-60  LLD<1.20E-0? LLD<1.20E-02 . 1332.50
CR-51  LLD<8.22E-02 LLD<8.22E-02 320.09
£S-134 LLD<1.05E-02 LLD<1.05E-02 795.84
£S-137 2.61E-02 +-1.31E-02  2.61E-02 +-1.31E-02 661.65 -0.22
FU-152 LLD<5.39E-02 LLD<5.39E-02 1408.01
EU-154 LLD<3.83E-02 LLD<3.83E-02 1274.45
EU-154H [LD<3.83E-02 LLD<3.83E-02 1274.80
FU-155 LLD<2.56E-02 LLD<2.56E-02 105.31
FE-59  LLD<2.25E-02 LLD<2.25E-02 1099. 25
I-131  LLD<9.87E-03 LLD<9.87E-03 364.48
K-40  LLD<3.07E-01 LLD<3.07E-01 1460.75
LA-140 LLD<1.40E-02 LLD<1.40E-02 159620
MN-54  LLD<1.19E-02 LLD<1.19E-02 834.83
NA-22  LLD<1.25E-02 LLD<1.25E-02 1274.55
NB-94  LLD<1.12E-02 LLD<1.12E-02 702.63
NB-95  LLD<1.21E-02 LLD<1.21E-02 765.78
NP-237 LLD<5.74E-02 LLD<5. T4E-02 86.50
PB-212 LLD<1.73E-02 LLD<1.73E 02 239.00
PU-239 LLD<7.93E+01 LLD<7.93E+01 129.30
PU-241 LLD<2.54E+03 LLD<2.54F+03 148.57
RA-224 LLD<1.90E-01 LLD<1.90E-01 240.99
RA-226 LLD<1.76E-01 LLD<1.76E-01 186.10
RU-103 LED<9.23E-03 LLD<9.23£-03 497.08
RUIO3  LLD<9.72E-03 LLD<9.72E-03 497.08
RURH106 LLD<1.63E-01 LLD<1.63E-01 621.80
SB-125 LLD<2.68E-02 © LLD<2.68E-02 427.89
SB-125A LLD<2.68E-02 LLD<2.68E-02 427.89
SE-75  LLD<1.23E-02 LLD<1.23E-02 26466
SN-113  LLD<1.22E-02 LLD<1.22E-02 391.67
SR-85  LLD<1.31E-02 LLD<1.31E-02 513.99
TH-228 L1D<5.93E-01 LLD<5.93E-01 84.37
71-208 LLD<1.30E-02 LLD<1.30E-02 583.20
U-235  LLD<1.06E-02 LLD<1.06E-02 185.71
v-88  LLD<5.61E-03 LLD<5.61E-03 1836.06
IN-65  LLD<3.04E-02 LLD<3.04E-02 1115.55
ZR-95  L1D<2.01E-02 LLD<2.01E-02 756.73
TOTAL 2.61E-02 +-1.31E-02  2.61E-02 +-1.31E-02
ESAR = **#*% MEY/DISINTEGRATION 930

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI



TOTAL MEASURED ACTIVITY = 2.61E-02 (+-1.31E-02) UC/LI
% TECH. SPEC. = % v & ok k ok (+_*~k**)

Er . QUOTATION AT 1.96 SIGMA ' WALAP.
LLO CONFIDENCE LEVEL AT 85.0% WHC-SD-WM-DP-053 REV 0

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

703.29  351.863 148. 36.0 8.28t-01
1021.95  510.97 341. 15.3  2.52E+00
1166.31  583.16 127. 33.5 1.05E+00
1218.17  609.10 191.  21.6 1.63E+00
1822.12 911.14 97. 31.9 1.19E400
2920.68 1460.62 827. 7.3 1.52E+01
3527.48 1764.18 79.  28.5 1.65E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

WHC-SD-WM-DP-053 REV 0
01-SEP-9317:06:50

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED .
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: OM

SAMPLE DESCRIPTION: V-34-8730

GEOMETRY DESCRIPTION: 22CC LIQ

SAMPLE STZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 1-SEP-93 AT 16:16:40
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 30-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

r3
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Ql~SEP~93l?;06:50
PEAK ANALYSIS WHC-SD-WM-DP-053

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

I 703.44  351.70 1.13 277. 130.  40.3 PB-214A

18 351.84 , I31. 8.8

2 1022.00 511.00 2.15 203. 323. 16.7 RN-222,1-133,

28 510.83 317. 3.8 TL-208,NA-22,
IN-65,RH-106

3 1165.92 582.97 1.65 134. 128. 31.7 EU-154,

3B 583.05 117. 7.9 TL-208

4 1218.20 609.11 1.38 124, 198. 21.2 BI-214A,

4B 609.18 177. 5.7 RU-103

5 1322.92 661.48 1.63 114. 243. 18.0 CS-137

5B 661.44 159. 5.8

6 1821.80 910.98 1.83 86. 119. 30.1 AC-228A

68 910.95 101. 7.7

7 2920.83 1460.69 1.89 25. 863. 6.9 K-40

78 1460.67 769. 1.7

8 3527.62 1764.25 1.86 15. 73.  30.2 BI-214C

8B 1764.58 64. 7.3

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B :NVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS

REV.0



01-56P-9317:06:50 WHC-SD-WM-DP-053 REV 0

SAMPLE: V-34-8730 ‘
DATA COLLECTED ON 1-SEP-93 AT 16:16:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)
MEASURED ~ ERROR  CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<5.36€-02 LLD<5.36E-02 59.54

AM-243  LLD<1.56E-02 LLD<1.56E-02 74.67

BA-133  LLD<1.49E-02 LLD<1.49E-02 356.02

BA-140 LLD<3.41E-02 LLD<3.41E-02 537.27

BI-212 LLD<8.73E-02 LLD<8.73E-02 727.20

CEPR144 LLD<8.07E-02 LLD<8.07E-02 133.51

C0-60  LtD<1.11€-02 LLD<1.11E-02 1332.50

CR-51  LLD<7.70E-02 LLD<7.70E-02 320.09

(5-134 LiD<1.16E-02 LLD<1.16E-02 795.84

€5-137 2.46E-02 +-1.31€-02  2.46E-02 +-1.31E-02  661.65 -0.17

[U-152 LLD<5.96E-02 LLD<5.96E-02 1408.01

EU-154  LLD<3.83E-02 LLD<3.83E-02 .1274.45

FU-154H L1D<3.83E-02 LLD<3.83E-02 1274.80

£U-155 LLD<2.50E-02 LLD<2.50E-02 105.31

FE-59  LLD<2.09E-02 LLD<2.09E-02 1099.25

[-131  LLD<9.80E-03 LLD<9.80E-03 364.48

K4 345 Bh 2 BT T ST UT 2646011460 75062770V

LA-140  {1D<1.30E-02 LLD<1.30E-02 1596.20 7-7-53

MN-54  LLD<1.07E-02 LLD<1.07E-02 834.83 |

NA-22  LLD<1.25E-02 LLD<1.25E-02 1274.55

NB-94  LLD<9.91E-03 LLD<9.91E-03 702.63

NB-95  LLD<1.08E-02 LLD<1.08E-02 765.78

NP-237 LLD<5.61E-02 LLD<5.61E-02 86. 50

PB-212 LLD<1.78E-02 LLD<1.78E-02 239.00

PU-239  LLD<7.99E+01 " LLD<7.99€+01 129.30

PU-241 LLD<2.41E+03 [1D<2.41E+03 148.57

RA-224  LLD<1.90€-01 LLD<1.90E-01 240.99

RA-226 LLD<1.83E-01 LLD<1.83E-01 186.10

RU-103  LLD<8.92E 03 LLD<8.92E-03 497.08

RUI03  LLD<9.39E-03 LLD<9.39E-03 497.08

RURH106 LLD<1.81E-01 LLD<1.81E-01 621.80

SB-125  LLD<2.77E-02 LLD<2.77E-02 427.89

SB-125A LLD<2.77E-02 LLD<2.77E-02 427.89

SE-75  LLD<1.20E-02 LLD<1.20E-02 264.66

SN-113 LLD<1.32E-02 LLD<1.32E-02 391.67

SR-85  LLD<1.38E-02 LLD<1.38E-02 513.99.

TH-228  LLD<5.97E-01 LLD<5.97E-01 84.37

TL-208 [LD<1.22E-02 LLD<1.22E-02 583. 20

U-235  LLD<1.10E-02 LLD<1.10E-02 185.71

v-88  LLD<1.21E-02 LLD<l.21E-02 1836.06

IN-65  LLD<3.37E-02 LLD<3.37E-02 1115.55

ZR-95  LLD<1.91E-02 LLD<1.91E-02 756.73

TOTAL 4.59E-01 +-2.84E-01  4.59E-01 +-2.84E-01

934 STANDARD DEVIATION = 0.08



EBAR = ****% MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.15E-07 UC/LI
TOTAL MEASURED ACTIVITY = 4.59E-01 (+-2.84E-01) UC/LI

9 TH. SPEC. = *xkdkdk () k)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL KEV
703.44  351.
1022.00  511.
1165.92  582.
1218.20  609.
1821.80  910.
.62 1764.

3527

ENERGY NET AREA ER
COUNTS

130.
323.
128.
198.
119.

73.

%

40.
16.
31.
21.
30.
30.

PO PO~ ] W

— e e (V) e

ROR  GAMMAS/SEC

.28E-01
.39E+00
.06E+00
.69E+00
.45E+00
.52E+00

WHC-SD-WM-DP-053 REVO
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01-SEP-9318:03:27 WHC-SD-WM-DP-053 REV O

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE Of PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENT{FICATION ENERGY WINDOW: +- 1.50 KEV.

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: DM

SAMPLE DESCRIPTION: V-34-8830

GEOMETRY DESCRIPTIOM: 22CC LIQ

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLZ205

COLLECT STARTED ON 1-SEP-93 AT 17:13:17
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFDRMED 3G-MAR-93
EFFICIENCY CALIBRATION PERFORMED 1-APR-93

to
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01-SEP-9318:03:27
PEAK ANALYSIS \WHC-SD-WM-DP-053 REVO

PK  CENTROID  ENERGY FWHM  BACKGND  NET AREA  ERROR NUCLIDES
CHANNE L KEV KEV COUNTS COUNTS %

1C 73.60 36.78  0.87 84. 98. 62.9 TE-125M
2C 81.55 40.75 0.87 217. 65. 81.8 [1-129,BI-212,
CE-144

3 382.02 190.99 1.40 627. 312. 24.3 BA-141,FE-59

4 703.53 351.75 1.58 146. 77. 48.9 PB-214A

4B 351.84 131. 8.8

5 1021.13 510.56 2.23 124. 176.  23.3 RN-222,1-133,

5B 510.83 317. 3.8 TL-208,NA-22,
' ' IN-65,RH-106

6 1218.35 609.18 1.11 96. 102. 34.4 BI-214A,

6B 609.18 177. 5.7 RU-103

7 1322.95 661.49 1.54 80. 136, 25.6 C(CS-137

78 661.44 159. 5.8

8 2920.89 1460.73 2.29 25. 485. 9.5 K-40

8B 1460.67 769, 1.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00
BACKGROUND LIVE TIME:  60000. SECONDS

Q37



01-SEP-9318:03:27
WHC-SD-WM-DP-053 REV O
SAMPLE: V-34-8830
DATA COLLECTED ON 1-SEP-93 AT 17:13:17
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AM-241 LLD<5.46E-02 LLD<5.46E-02 59.54
AM-243  LLD<1.54E-02 LLD<1.54E-02 74.67
BA-133 LLD<1.14E-02 LLD<1.14E-02 356.02
BA-140 LLD<2.83E-02 LLD<2.83E-02 537,27
BI-212 LLD<7.18E-02 LLD<7.18E-02 727.20
CEPR144 LLD<6.79E-02 LLD<6.79E-02 133,51
C0-60 [ 1D<8.37E-03 LLD<8.37E-03 1332.50
CR-51  LLD<6.75E-02 LLD<6.75E-02 320.09
S-134 LLD<9.00E-03 LLD<9.00E-03 795.84
(S-137 LLD<l.23E-02 LLD<].23E-02 661.65
FU-152 LLD<4.39E-02 LLD<4.39E-02 1408.01
FU-154 LLD<2.89E-02 LLD<2.89E-02 1274.45
FU-154H {LD<3.05E-02 LLD<3.05E-02 1274.80
EU-155 LLD<2.08E-02 LLD<2.08E-02 105.31
FE-59  LLD<1.42E-02 LLD<1.42E-02 1099.25
1-131  LLD<7.99E-03 LLD<7.99E-03 364.48
K-40  LLD<2.97E-01 LLD<2.97E-01 1460.75
LA-140 LLD<1.10E-02 LLD<1.10E-02 1596.20
MN-54  LLD<7.87E-03 LLD<7.87E-03 834.83
NA-22  LLD<9.48E-03 LLD<9.48E-03 1274.55
NB-94  LLD<8.49E-03 LLD<8.49E-03 702.63
NB-95  LLD<7.92E-03 LLD<7.92E-03 765.78
NP-237 LLD<4.80E-02 LLD<4.80E-02 86.50
PB-212 LLD<1.45E-02 LLD<1.45E-02 239.00
PU-239 LLD<6.28E+01 LLD<6. 28E+01 129.30
PU-241 LLD<2.36E+03 LLD<2.36F+03 148.57
RA-224 LLD<1.57C-01 LLD<1.57E-01 240.99
RA-226 LLD<2.38E-01 {LD<2.38E-01 186.10
RU-103 LLD<6.44E-03 LLD<6.44E-03 497.08
RU103  LLD<6.78E-03 LLD<6.78E-03 497.08
RURH106 LLD<1.51EF-01 LLD<1.51E-01 621.80
SB-125 L[LD<2.18E-02 LLD<2.18E-02 427.89
SB-125A LLD<2.18E-02 LLD<2. 18E-02 427.89
SE-75  LLD<9.64E-03 LLD<9.64E-03 264.66
SN-113  LLD<9.95F-03 LLD<9.95E-03 391.67
SR-85  LLD<1.04E-02 LLD<1.04E-02 513.99
TH-228  LLD<5.63E-01 LLD<5.63E-01 84.37
TL-208 LLD<9.98E-03 LLD<9.98E-03 583.20
U-235  LLD<1.40E-02 LLD<1.40E-02 185.71
Y-88  LLD<7.66E-03 LLD<7.66E-03 1836.06
IN-65  LLD<2.52£-02 LLD<2.52E-02 1115.55
ZR-95  LLD<1.24E-02 LLD<1.24E-02 756.73
TOTAL 0.00E-01 +-0.00E-01  0.00E-O01 +-0.00E-01
ERROR QUOTATION AT 1.96 SIGMA QnR

LLD CONFIDENCE LEVEL AT 85.0%



CENTROID
CHANNEL

73.60
81.55
382.02

PEAKS NOT USED IN ANALYSIS
ENERGY NET AREA ERROR GAMMAS/SEC

KEV

36.78
40.75
190.99

PEAKS ELIMINATED

CENTROID
CHANNEL

703.53
1021.13
1218.35
1322.95
2920.89

ENERGY
KEV

351.75
510.56
609.18
661.49
1460.73

COUNTS

98.
65.
312.

%

62.9

81.8

24.3

1.33E+01
4.85E+00
1.11E+00

BY BACKGROUND SUBTRACTION

NET AREA ERROR GAMMAS/SEC

COUNTS

77.
176.
102.
136.
485.

N WD) 5
O oA W
Oy = WO

%

4.30E-01
1.30E+00
8.70E-01
1.25E+00
8.90E+00

93
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WESTINGHOUSE HANFORD COMPANY 16(2/?% /5>
WHC-SD-WM-DP-053 REV O

222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No.

Customer 1D:

[/-34 T 1275 Lo m
Analysis: Sample Prep: ,
%/3 “ QFQQ)\\
Instrument: P sEr 2 Procedure/ Rev: Lﬂ*@l!g-- 174 / /()2 _/;L

L 054

. dF ey
Technologist: (E}é%a&()g

Date:

/1] 2

Starting Time: O? Ye Temperature /30 S
Ending Time: // OO Chemist: /req Kd wd):a'{‘d
Comments:
Description Lab ID Description Lab ID
1 S7P [F3p-£sg0 | 11
2 LU V-23-5687 | |12
3 Sample Y-34-57g7 113
4 Sangla @;D Y-3y-SL8g7 | |14
5 S Sugle Spllee V=3y-5987 15
6| Swple Spile Dup |V34-So57 | |16
7 v 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquat Vol. Aliquot Vol, Standard
ém C§S ; ?3851/3 ™)
P t
SEeMe K ez ) )sm )

340

A-6000-881 (03/82)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-218-114 Aug 17, 1993
PREPARED BY: DATE COMPLETE:
K Kawabata Aug 19, 1993
UNITS: uCifmL
SPLNAME | SPLID | ANALYTE [ RESULT #1| RESULT #2| AVERAGE |RPD%| %REC| DETLIM | % CT ER
STD 83BS1 | v-32 H-3 6.08E-1 104 1.05
BLANK V-33 H-3 <4.45E-6 6.22
107APCOM | V-34 H-3 33562 | 337E2 | 3.36E2 | 06 | 2989| 4.45E-6 0.15
3438 0.15
0.17
0.16
NARRATIVE: [ ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

High spike recovery values are due to the sample values are greater than 125%
of the standard value.



- WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

ﬂ/jfﬂ f_) S
Serial No Sample Pomnt Dale Time Issued Phanty
v 32.-5587| 107-AP B~ 3-93 [10:44 25
Determinalion Melhod - Standard Result Units Chatge Code Rerung
H3 LA-218-114 % RECOVERY N1L17 0
Sample Sue Customer iD
AN STD
Aematks. Caltulations, Results \
EDP R907 ENVSTD ¢ g e\ (e
STD#C3IRS/ RESULT - & ( % 4 N
STD VAL. S5 xrec fod 7K\ o W
2¢9. 47
e Q. ol
. Va |
CEETRI Amalyst-2 T anatyst - 3 0 Analysi - 4 Analyst - §
i R Opess | Yohprors
T - Hrsg Hrs f Hrs His Hig
£1893 Uity
Dare Time Completed Lab Uni Mgr
N . Y AS——
\ ‘&/i?f?J H O <= |g<?S %W-
] 54-6800-061 (R-10- 83}

H3: LA-218-111(E-Q), 113(B-0), 114(A-2) TRITIUM LIQUIDS STANDARD
rial e g
vV32-5587

isintegimlions per Minule from Counter {dpm) 1350.47
Rample Volume in ml (sS) 1

ilution Faclor (oA 1

Dizest Ditution Factor (DDF) 1
{Mackground Counl Rale in Counts per Minule {BKG cpm) 54.16
0 "nnckglmmd Counl Time in Minules (DKG Time) 50

A{nstrument. Fraclional Efficiency (EFF) 0.4932
[Detection Limit (Ld) 9.89
)3t rilical Level {le} 2.42
HOBH 7/93 |iPritium Concenlration in nCi/L = 6.0832E-01 |

Crilical Level (L) = 2.33 | Square Rool of (DKG cpm / BKG Time} 1

Detection Umil (L} = 1 (2.72 / BKG Tune} + (2) (L) 1 / EFF

i3 néi/L = {dpm} {1000mL/1) (DF} (DDF) / ((SS) (2220000dpm,/pCilt
H3 pCi/ml = nC/L / 1000mb/L

([ritivan Concentiztion in pCi/L

= 6.08E-01 |
"['ril.ium Conecentration in pCi/ml = G.00E-04 I[
34<
{Data Entry by: L e T j Date: 19-Aug-93
|lApproved by: el AL e Date: 19404 ¢y

Form M1 Rev. 1.1 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Sample Poimi Date Time Issued Prianty
Vv 33.-5687| 107-AP 8~ 3-93 |10:53 25
Determinaton Method Standarg Resull Units Charge Code Reruns
H3 LA-Z18-114 uCi ML NiL1v o

Sample Size Customer I1D

> /i BLK

Aemarks, Calculabons, Aesulls

REAGENT BLANK
COUNT AS uCI/L

Analyst - 1 % Analysl - 2 . / Analys| - 3 Analyst - 4 Analys! - 5
~ Opuc| 1B
i L G D | Mz -
' T

OHrs Hes Hrs

5153
olsr | Voot e |\ S Ao
WHC-SD-WM-DP-053 REV0

L. 4y~

LA-218-111(E-Q), 113(B-0), 114{A-2} TRITIUM LiQuIDS BLANK
isinlegrations per Minule from Counter (dpm} -67.48
sample Voluine in mlL (55} 1
[ 4 atct Dilution Factor A 1
1547 |Digest Dilution Factor (DDF) 1
Rl E!nckgmund Count Rale in Counts per Minule (IKKG cpm) 54.16
0 ]ll:ht'kglmmd Counl Time in Minules (BKG Tirme) 50
: Instiumenl, Fractional Efficiency (EFF) 0.4941
Delection Limit (L) 9.87
T Yiticad Level (L) 2.42
08/17/93 [Tritivin Coneentastion in pGi/L = 4.44G0E~03

Critical Leve] (L)
Deteclion Litnit (Ld)
03 uCi/L

113 pCi/ml

2.33 { Sqiwre Rool of {BKG cpm / BKG Time) |

({272 / DKC Time) + (2) (L) 1 / EFF

{dpm) (1000mL/1} (DF) (DOF) / (SS) (2220000dpm/nCi)
yCi/L / 1000mL,/L

1]

NOTE  Reported result is a LESS THAN value calculated
from Lhe stalistical Delection Limil (Ld)

|ﬁil.ium Concentration in pCi/L. = < 4.456-03 J[

|fITril.ium Concentration in pCi/mL = < 4.456-06 |
Data Entry by: Folr 20 A Date: 19-Aug-93
Approved by: ey A L Date: Have 1y
Form M1 Rev. 1.1 . Page 1 of 1

343




PLACE ANALYTICAL CARD N BOX BELOW-DO NOT WRITE IN SPACE

Senial No Sample Poinl E— Date Time Issued Prianity
v 24.-5787| 107-AF 5- 3-93 | 10:56 25
Cetermination Method. Slandard Result Units Cnharge Code Reruns
H3 LA-218-114 uCi/ML N1L17 0
Sample Size Customer 1D
2/l 1074PCOM
Remarks. Catculanans, Resulls
COUNT AS uCI/L
235€-7
(h —
. P aiitnn,
MAnalyst - 1" Analyst -2 Analyst - 3 Analyst - 4 Analyst - §
, Ch T | 2 ~
Hry Hrs ] A UHrs Hrs Hrg
5183
Dat. Time Completed Lab Unt Mygr
ooz | jpoa—bees— bl o
- 4 54.6800-061 (R-10-83)
WHC-SD-WM-DP-053 REV 0

H3: LA-218-11UHE-0), 113(B-0), 114(A-2}) TRITIUM LIQUIDS SAMPLE l
Disintegrations per Minute from Counter {dpm) 74470.34
[Ruraple Yolume in mL, (s} 1
Dilution Fuctor (DF) 1
[Digest. Dibwtion Factor (DDF) 1
IRackground Count Rate in Connls per Minute (BKG epm) 54.18
0 "ﬂ:wkgmund Count Titne in Minutes (BKG Time) 50
g Ilnstmment Fractional Efficiency (EFF) 0.43851
[petection Limit (1d) 9.85
B 31 Critical Level {le) 2.42
1[081'17)'93 Mritium Concenbimbion in pGi/lL. = 3.3545E+01

Criticad Level (Lo}
DPeteclion Limit (Ld)
H3 pCi/L

13 iCi/ml

[{2.72 / DKG Tume} + (2) (L} 1 / EFF

H

nGi/L / 1000mi,/L

2.33 [ Squire Root of {BKG cpm / BKG Time)

(dpm) (1000mL/L) (DF) (DDF) / ((SS) (2220000dpm/yCill

{[Tritium Concenlystion in pCi/L = 3.35E401

|II'|'i1.inm Coneentralion in pCi/mL = 3.35E-02
iData Entey by: A /M;zi Date: 19-Aug-93
I[Approved by: q, A, e Date: {9 ava 923
Form M1 Rev. 1.1 Page 1 of 1

944



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Senal No Sample Point e Date Time tssued Priority
V 34.-5887] 107-AP 6- 3-93d [10:56 25
Determinalion Meihod- Standard RAesult Unis {harge Code Reruns
H3 LA-218-114 uCi /ML N1L1i7 8]
Sample Size Customer 1D
2/ om) 107APCOM
Remarks, Calculabions. Aesulls
DUPLICATE SAMPLE
COUNT AS uCI/L
13 1e-t
Y| —
Analvst - 1 L) Anatyst - 2 ¢ Analysl - 3 Analyst - 4 Anaiyst - 5
CY. Opesc \ﬁw&\.
Hrs | Hrs Hrs Hrs Hrs
§.1493
Daie Time Completed Lab i Mgr ~
Solez | Jripertri—e<—
T 54-6800-061 (A-10-83)
WHC-SD-WM-DP-053 REV 0

H3: LA-218-111{E-0), 113(B-0). 114{A-2) TRITIUM LIQUIDS DUPLICATE
[Disinltgmtions per Minule fiom Counter {dpm) 74709.2

Bample Yolume in mL (sS) 1

[Nilulion Faclor {DF) 1

l::igest Dilation Faclor (DDF) 1

hekground Count. Rate in Counts per Minule {BKG cpm) 54.16

"Backgmuml Count Time in Minules {BKG Time) 50

Minstrument Fractional Efficiency (EFF) 0.4956

e ' Neteclion Limit (Ld) 9.84
lcritical Level (L) 2.42

08/17/93 Tiitium Concenbiation in pGi/L = 3.3653F+01

Critical Level (Lc) =
Detection Limit (1d) =
H3 pCi/L

H3 pCi/mL

u

nGi/L / 1000mL/L,

2,33 ( Square Roob of (BKG cpm / BKG Time) )
[ (2.72 / BKG Time) + (2) (L) 1 / EFF
(dpm) (1000mL/1) (DF} (BDF) / [(SS) (2220000dpm/nCi)

{[rvitium Concentimtion in pCi/L = 337E+01 |

IETril.ium Concentialion in pli/mlL = J.A7E-02 H
[Data Entry by: 7w Date: 19-Aug-93
||Approved by: et e Date: 17 406 9y
Form M1 Rev. 1.1 Page 1of1

3943




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Ce2r 4

Seral No Sample Point Pate Time fssues Prionly
Vv 24.-53987] 107-AFP 8- 3-93 |10:586 25
Detetmination Melhod. Slandard Aesull Unils Charge Code Reryns
H3 LA-218-114 % RECOVERY NiL17Y 0
Sample Sue Customer 10

2/ m\ 107APCOM

Remarks, Calculations. Results

SAMPLE SPIKED ID

SPIKE 1D -&3.85/

SPIKE VQLUME-/--S'm)

COUNT AS uCI/L N7 3

2

Analyst -t~ Analyst - 2 | anawsi-3 (N[ Aratyst - ¢ Analyst - §
COQ .0 &17'4( ;3-
s "0 H@g&“% y,oaﬁrs Hrs His
51823
Date Time Compleled Lab Unit Mgr -
8l | jiico ik 2y Bt

54.6800-061 (R-10-40)

WHC-SD-WM-DP-053 REV 0

H3: LA-218-113(B-0), LA-218-114{A-2} TRITIUM SPIKE SPIKE
Hal N ipm of Sample from Counter {dpm1) 74709.2
ipm of Sample + Spike from Counter {dpm2} 59643.21
Nolume of Sample in Distillation Vial in mL {Svol} 1.5
Volume of Spike in Distillation Vial in mil (SPK vol} 1.5
olume Transferted Lo Scinlillation Vial in ml, (TR wvol) 1
pike Value in i/l (SPK wal} 0.584
Wckground Count Rale in cpm {BKG cpm) 54.16
ackground Count. Time in Minutes . (BKG Lime) 50
at6: Justrument. Fractional Efficieney of Sample (EFF} 0.4948
,Ibﬂﬁ 2/93 Delection Limit (LA} 9.91
Pritical level {Lc) 2.42
13 jiCi/L in Saumple Vial {Rsam}) 3.37E+01
3 yiCi/L in Sample + Spike Vial {Rs+s) 2.69E+ 01
Vol. Ralio Sumple Vol 1o Tolal Vol (VRsurn) 5.00E-01
Wol Ratio Spike Vol Lo Total Vol {VRspike) 5.00E-01
Detection Limit {Ld) = {{2.72 / BKG time) + (2 ¥ Lc)) / EFF
Critical Level (Le} = 2.33 * Uie Square Root of {BKG epm / BKG time)
i1 uCi/L in Sample Vial (Rsuam) = dpml * {(1000ml/1) / (TR vol * (2220000dpm/pCi}}
13 yCi/L in Bample + Spike Vial (Ry+s) = dpm?2 * (1000mb/L) / {TR vol * (2220000dpm/)Ci))
Volume Ratio of Sumple Volume Lo Total Yolume (VRsam)= Svol / (Svol + SPK vol}
Yolume Ratio of Spike Volume Lo Tolal Volume (VRspike) = SPK vol / (Swol + SPK vol)
% Spike Recovery = ((Rs+s) - (Rswn * VRsam) / {SPK val ¥ VRspike}} * 100
(z. eFe-t —{rvateily
i Spike Recovery 3438.3% |
Data Entry by: o drr o Date:  19-Aug-93
Approved by: 'K‘\./.'Q"( L Date: 4 4ul S

Form M3 Rev. 1.1

Page 1of 1

346



PLACE ANALYTICAL CARD IN HOX'E.ELOW-DO NOT WRITE IN SPACE

Seral No Sample Point } Date Time lssued Prionity
v 34.-5087] 107-AP 8- 3-93 [10:586 25
Determination Method. Standard Result Unds Charge Code Reruns
H3 LA-2183-~114 % RECOVERY N1L1i7 0
Sample Size Cuslomer I3
? / A 107APCOM
Aemarks. Calcutatons. Resulls
SAMPLE SPIKE
DUPLICATE
SPIKE ID-B3&51
SPIKE VOL-~ LSm\ .4 4%
2851
Mnnyn -2 - . Analyst - 3 (> Analys| - 4 Anatyst - §
- _ Q). Opusee IAQM -
Hrs His Hrs His
9-/}%
Dat Time Completed Lab Unit Mgr
g)i2lrs Jrioo Ly a<—" p%w ;ﬁéw
$4-6000-061 1A-10-83)
H3: LA 218-113(B-0), LA-218-114{A-2) TRITIUM SPIKE SPIKE
; N Ipm of Swmple from Counler {dpml) 74470.34
ipm of Sample + Spike from Counler (dpm2) 56613.22
Volume of Sample in Dislillation Vial in mL {Svol) 1.5
Volume of Spike in Distillation Vial in mlL (SPK vol} 1.5
Molume Trunsferred lo Seintillalion Vial in mb (TR vol} 1
Epike Value in j1Ci/L (SPK val} 0.584
Buckground Count Rale in cpm {BKG cpm) 54.16
wckpound Count Time in Minules (BKG Lime) 50
SemaDate Instrument Fractional Efficiency of Sample (EFF) 0.4926
08/12/93 Delection Limit (L | 9.96
Critical Leved - (Lo) 2.42
113 )1Gi/L in Sanple Vial (Rsam) 3.35E+ 01
13 pGi/L in Sample + Spike Vial (Re+s) 2.55E+01
Mol Ratio Sample Vol to Total Vol (VRsam) 5.00£-01
ol Reddio Spike Vol to Total Vol (VRspike) 5.00E-01

Detection Limil (Ld} = {{2.72 / DKG lime} + (2 * L)) / EFF

Critical Level (le) = 2.33 * Lhe Square Rool of (BKG cpm / BKG time)

H3 pCi/L in Sample Vial (Rsum) = dpml * (1000mL/L) / (TR vol * (2220000dpm/3:Ci))
B3 pCi/L in Sanple + Spike Vial (Rsts) = dpin2 * (1000mL/L) / (TR vol * (2220000dpm/)Cij)
Volume Falio of Sample Volume o Tolal Vohune (YRsum)= Svol / (Svol + SPK vol)

Volume Ralio of Spike Volumne Lo Tolal Volume (VRspike) =

SPK vol / (Svol + SPK vol)

% Spike Recovery = ((Ps+s) - (Rsam * VRsan) / (SPK val* VRspike)} * 100

[(Z ES T (I.Hc.u) C"{).
(O.fi"f)(o,(')

MORUEL

1009

il Spike Recovery =

2980.3% |

e

7 Tk

[Data Entry by:

Date: 19-Aug-923

|IAppr.oved,by: e =

(Y

Date: /3 4us 973

Form M3 Rev. 1.1

47
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WHC-SD-WM-DP-053 REV 0
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COMMEMNT &

RFOAUE Rewln o 18. 27

TEOTOME L HALL  YERROR: 0,00 FACTOR: 1.000000  BRKG. SR i
BACKEROUND GUENCH CURVE:  Off COLOR QUENCH CORRECTIOM: 0OFfF
Duench Limits - Low:Sho611 High:244 .80

5AM  FOS TIME H# ML L M2t HZLL LUMEX ELAFSED ZF
NO MIN CPM ZERRUOR DPmM EFF-1 % TIME

T

E
P
[N
T

i
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(.(‘ Xif\ t

WESTINGHOUSE HANFORD COMPANY 2 . - ;
. ik
222-S LABORATORY Dgﬂ // “3
ANALYTICAL BATCH  WHC-SD-WM-DP-053 REV 0
Lab Segment Serial No. Customer 1D:
[~ 324 CD A o
Analysis: Sample Prep: '
//45 D!’fic T
Instrument: i e Procedure/ Rev: ) A_~ g~y / /;?_9\
Tolons 3 e ol (Mo e 2% oLl
Starting Time: O 3;') Temperature '_z"_bJ ,
Ending Time: 1 o9 Chemist: e cha o7 PR Y
Comments: AOC ~/6 rfptea Jiledie, R_’fﬂ_}
Description Lab 1D .5, Description Lab ID
‘ STD [=32- sks7 | |11
2 BIK V=23-5487 | |12
3 Sawple Y 3y-$287 | |13
4 Seeole Dop  |r31-52g7 | [14
5 Sa-ple spite -m-sgn 115
6 )/&wmke. Spike 2,0 Ve~ SO 87 16
Y * O
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. [Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LM\CS e381 / /)
. Srp’?fq 02051 [ S o)
43

A-6000-881 (03/32)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-218-114 Oct 15, 1993
PREPARED BY: DATE COMPLETE:
K Kawabata Oct 20, 1993
UNITS: uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE | RPD%| %REC| DET UM | % CT ER
STD 103851 | va2 H-3 7.22E1 97 1.02
BLANK Va3 H3 | <181E4 5.81
107APCOM | Va4 H-3 35362 | 951E-2 | 3522 | 0.57 1.81E4 | 1.04
1.04
107APCOM | Va4 H3 71764 | 67964 | 6.98E-4 | 5.4 | 997 | 181E4 | 1.0
Seikel 90.0 1.05
Pt o
YL 1;
NARRATIVE: [ X" JNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

The detection limit for the sample is 3.55E-6uCi/mL.{Value noted is for the diluted sample)

830

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The resuits for the standard are in uCi/L.




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN' SPACE

/ . WHC-SD-WM-DP-053 REV 0
Serial No Sample Point Date Time Issuved Prionty
Y 32.-5587 1O7-AP 8- 3-323 1 10:44 25
Delermination Method. Standard Result Unists Cha/ge CocCe Reruns
H3 LA-4Z18-114 % RECGCVERY N1L17 1
Sample Stze Customer 10
? / | - | BTD
Remarks, Calculauons, Resulls —
EDP RS07 ENVSTD &/ ’

STD8 0325} RESULT AN
'STD VAL. 7% € 'urEc 97,07

(o= A,

Analysts1 =t Analyst - 2 Analyst - 3 Analyst - 4 Anglyst - 5
; -
M%ﬁw fne ot de
Hrs Hrs Hrs Hrs Hrs
padht | { //47@: —

il [Tt 52Tz L)

H3 LA 218 11HE-0), 113(B-0), 114{A-2) TRITIUM LIQUIDS STANDARD
iGada N |Disintegrations per Minute from Counler (dpm) 1601.9
ample Volume in mlL (ss) 1
HDilution Factor {0R) 1
(0DR) 1
{BKG cpm) 29.94
{BKG Time) 50
ent Fractional Efficiency (EFF) 045k~ )
Detection Limit (id) 778 ©1¢33
Aritical Lovet (Ic) 1.80
1011 5:93 Iirnuum Concentration in pCi/l = 7.21588-01
Crilical Level (Lc) = 2.33 { Square Rool of (BKG cpm / BKG Time) |
Detection Limit (Id) = [(2.72 / BKG Time) + (2} (lc} 3 / EFF
H3 nCi/L = (dpm} (1000mL/L) (DF) (DDF} / (55) (2220000dpm/pCi)l
13 uCi/mlL = pCi/L / 1000mi/L
[Tritium Concentration in pCi/L = 7228-01 |
[[Tritium Concentration in pCi/ml = 7.228-04 |
[Data Entry by: M’L___::\ : Date: 18-0¢t-93
lapproved by: ot/ K Ka ) Date: A4 %<r 77
Form M1 Rev. 1.1 Page 1of 1

931



___PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(Sena\ No .| Sampie Point Dale Tima Issued Priotity
Vv 33.-5637) 107-AF J 8- 3-93 J10:53 25
Cererminanucn Method. Standard Aesull Units Charge Code Reruny
H3 LA-218-114 uCi /Ml N1L17 1
Sample Sile T e Customer {D
7 Zoe~1 0 L, /e FrCnssei BLK
Remarks. Calculaligns. R{uﬂ(— /'7//)’/7]
REAGENT BLANK
COUNT AS uCI/L
oo
Analvs1 1 Analysr -2 Analyst - 3 Anaiys] - 4 Analyst - 5
—— ot | Enilecan
Hrs ¥ ” Hrs F1s Hrs yj
ﬂa/i?wé al /
Dale Time Completed Lab Umit Mgr
lolslzr 11200 - — o
(/ R70. £3
WHC-SD-WM-DP-053 REV0
H3: LA-218- 1 11(E-0) 113(B-0). 114{A-2) TRITIUM LIQUIDS BLANK
e Sarial o {Disinlegrations per Minute from Counter {dpm) -12.62
33-5687 mple Yolurne in ml {sS) 1
iDilution Factor {DF) 51
Dilution Faclor (DDF) 1
“JBackground Count Rate in Counts per Minute (BKG cpm) 29.94
1 IBackground Count Time in Minutes (BKG Time) 50
{instrument Fractional Efficiency (EFF) 0.461
ietection Limit (L) 7.88
i S (Ic) 1.80
10/15/93 ritium Concentralion in pGi/L = 1.8095E-01
Critical Level {Lc) = 2.33 [ Square Root of (BKG cpm / BKG Time) |
Detection Limit (ld) = {(2.72 / BKG Time) + (2) (Lc) 1 / EFF
H3 pCi/L = (dpm) (1000mL/Y) (DF) (DDF} / £5S) (2220000dpm/pCil
H3 uCi/mlL = pCi/L / 1000mL/L
NOTE  Reported result is a [ESS THAN value calculated
from the statislical Detection Limit (1d)}
[Tritium Concentration in pCi/L = < 181E-01 |
{Tritium Concentralion in nCi/ml = < 181E-04 |
IData Entry by: @/(/‘* - - Date:  18-Oct-93
{Approved by: AT e e Date:  Ze9ct §)
Form M1 Rev. 1.1 Page 1 of 1

853<




PLACE ANALYTICAL CARD IN BOX BELOW DO NOQT V\:RITE IN SPACE

K - p | T T T I T
Senal No Sample Point Date ] Time Issued Prionly
V. 34.-5787] 107-AP 8- 3-93 | 10:56 |25
Delermination Methoa- Standa+d Aesult Units Charge Code Reruns
H3 LA-218-114 uCi /ML NiL17 1
Sample Size Customer 1D
7 200-{0 - FML I me Franspee | 107aPCOM
Remarks. Calculatrons, Resulls
COUNT AS uCI/L

2.5 3E T r
/8
Analuer . 1’ Anatyst - 2 Aralyst - 3 Analyst - 4 Analyst - §
BlG i, | LrelFre b
His Hrs Hrs Arsy 2]
-2
POk
Date Time Compleled Lab Unil Mgr }J =
olsler | )170d et — | ///“”
— “SE-6800- 16,
WHC-SD-WM-DP-053 REV

H3: LA- 218 17 1(E-0) 1 13(B-0) 114(A-2) TRITIUM LIQUIDS SAMPLE
& aNG {dpm) 1535.07
(s9) 1
{DF) 51
'blgest Dilution Factor {DDF) 1
- Background Count Rale in Counts per Minule {BKG cpm) 29.94
fBackground Count Time in Minutes (BKG Time) 50
nstrument. Fractional Efficiency {EFF) 0.4619
[Detection Limit (1) 7.86
¥ ; Critical Level (Lc) 1.80
10/15/93 JTritium Concentration in pCi/L = 1.5265E+01
Critical Level {Lc) = 2.33 [ Square Root of (BKG cpm / BKG Time) !
Detection Limit {td) = ({2.72 / BKG Time) + (2) (i) ) / EFF
H3 yCi/L = (dpm) (1000mL/L) (OF) (DDF) / £55) (2220000dpm/uCi)
H3 nCi/mL = pG/L / 1000ml/L
|Fritium Concentration in pCi/L. = 3.53E+01 |
{Tritium Concentration in yCi/ml, = 353E-02 |
[Data Entry by: o7 e Date: 18-0ct-93
IApproved by: e COHE oD Date: 20 Qe 43
Form M1 Rev. 1.1 ~ Page 1 of 1

333




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

‘/
Senal No Sample Poinl Date Time I4sued Priority
V 34.-5887F 107-AP 8- 3-93 | 10:56 25
Determinalign tdethog Slangard Resolt Units Charge Code Reruns
H3 LA-218-114 uCi /ML NLL17 1
Sample Seze Cuslomer 1D
7 200-10~ G /A Transper 107APCOM
Remarks, Calculalons. Resulls
DUPLICATE S5AMPLE
COUNT AS uCi/L
3.51€E- L
..-""-__—‘-
(ozal)
:ﬂ_ﬂalysl S =2 Analyst - 2 Analyst - 3 Analysl - 4 Analyst - 5
Hrg Hrs Hrs Hig
(Rt L_/-ﬁ’ i / /
Date Time Compleled Lab Unit Mgr
] c /‘.—.—— »
/o!fsfﬁ oo TYEK “’/}’
'54-6800-0) (A - 13- 83
WHC-SD-WM-DP-053 REV 0 o
H3: LA-218-111(E-0), 113(B-0}, 114(A-2) TRITIUM LiQuibs DUPLICATE
eIk Al #{Disintegralions per Minule from Counter {dpm) 1528.69
\V34.5887 Bample Volume in ml, (SS) 1
ilulion Factor (DFY 59
"Eﬁm Dilution Faclor (DDR) 1
keround Count Rale in Counts per Minute (BKG epm) 29.94
1 [Backeround Count Time in Minutes (BKG Time) 50
nstrument Fractional Efficiency (EFR) 0.4655
Lection Limit (L) 7.80
ritical Level {lc) 1.80
[Titium Concentration in pCi/l, = 3.5119E+01
Critical Level {Lz} = 233 [ Square Root of (BKG cpm / BKG Time) ]
Deteclion Limit (L&) = 1(2.72 / BXG Time) + (2) (Lc} } / EFF
I3 pCi/L = (dpm) {1000mL/L) (DF) (DDF} / 45S) (2220000dpm/pCi)l
H3 uCi/ml = uCi/L / 1000mL/L
ITrilium Concentration in pGi/l. = 351E+01 |
Urritium Concentration in pCi/ml, = 351802 |
Data Entry by: W;:'S-:::— Date: 18-0Oct-93
Approved by: s S s . Date: .2e 0tr §,
Form M7 HRev. 1.1 Page 1 of 1

N




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-3 . .
Serial No Sample Poinl T — Date Time Issued Prionty
Vv 34.-~5%987| 107-AP 8- 3-93 | 10:56 25
Determination Method. Slandard Aesult LUnits Chaige Code Reruns
H3 LA-218-114 % RECOVERY N1L17 1
Sample 3e Customer 1D
7 Zyo- 18- /S mo ) B T ranieer 107APCOM
Remarks, Calculations. Resuts 7
SAMPLE SPIKED ID
SPIKE ID ~- 62K (
7 %
SPIKE VOLUME-/.$m | q9%-
COUNT AS uCIl/L e
%@‘L
Anaiysi -1 7 Analyst - 2 Anatyst » 2 Analyst - 4 Analysl - S
Hrs ] Hrs Hrs 3 133
£a Mk P / /
Date Time Compleled Lab Umit Mgr /
solislos |/ 00 cpEER e— (2 9
WHC-SD-WMOP-053 REVO — * “##ef o
SPIKE
(dpmi} 1535.07
(dpm2) 1590.66
(Swol) 1.5
(SPX wol} 1.5
(TR wol) 1
(SPK val) 0.744
(BKG cpm) 29.94
: (BKG time) 50
{nstrument Fractional Efficiency of Sample (EFF) 0.4619
Detection Limit (Ld) 7.92
ritical Level {le) 1.80
3 iCi/L in Sample Vial (Rsam) 6.91E-01
H3 1Ci/L in Sample + Spike Vial (Rs+s) 7.17E-01
Vol Ratic Sample Vol to Total Vol (VRsam) 5.00E-01
Vol Ralio Spike Vol to Total Vol (VRspike) 5.00E-01
Detection Limit (L) = ((2.72 / BKG time) + (2 * L)} / EFF
Critical Level (L) = 2.33 * Lthe Square Root of (BKG cpm / DKG time}
H3 pCi/L in Sample Vial {Rsam) = dpmi * {1000ml/L) / (TR wol * (2220000dpm/pCi))
H3 uCi/L in Sample + Spike Vial (Rs+s) = dpm2 * (1000mL/L) / (TR wol * (2220000dpm/}Ci))
Volume Ratio of Sample Volume Lo Total Volume (VRsam)= Svol / (Svol + SPK wol)
Valurme Ratio of Spike Volume to Total Volume (VRspike) = SPK vol / (Svol + SPK wol)
7 Spike Recovery = {(Rs+s) = (R=am * VRsam) / {SPK val * VRspike)) * 100
(i Spike Recovery = 99.77% i
fData Entry by: ﬂ;/‘éz,_—s,__-———— Date: 18-0ct-93
[Approved by: == A e WA L Date: & t¢iT 9

Form M3 Rev, 1.1

333

Page 1 of 1




_ PLACE ANALYTICAL CARD IN BOX BELOW-DQ NQT WRITE IN SPACE

6 WHC-SD-WM-DP-053 REV
Senal No Sample Porni Date Time issued Prionty
v 34.-5087] 107-AF 8- 3-93 | 10:56 25
Determinauon Method. Standard Result Lnits Charge Code Reruns
R3 LA-218-114 % RECOVERY N1L17 1
Sample Suze Customer 1D
? 29010 - fuS me [ M T rangper 10TAPCOM
Remarns. Czlculahions, Results
SAMPLE SPIKE
DUPLICATE
SPIKE Ip /024%/
SPIKE VOL /.5 .m0
o Qs
’A?alysl lgﬂn Analyst - 2 Analyst - 3 Analyst - 4 Analysl - 5
gy ds, |fmdewds | e
Hrs Hrs Hrs His Hr
(At /
Date Time Compieted Wab Unnt Mgr
Gofslrz | oo gorimer— @/ lo//%
4 i w &
H3 LA-218-113(B-0), LA-218-114{A-2) TRITIUM SPIKE SPIKE
: pm of Sample from Counler (dpmi ) 1528.69
dpm of Sample + Spike from Counter (dpm2) 1507.7
*IVolume of Sample in Distillation Vial in mL (Svol) 15
Nolume of Spike in Distillation Vial in ml (SPK vol) 15
olume Transferred to Scintillation Vial in ml (TR wol) 1
Spike Value in pCi/t. ' {SPX val) 0.744
jahygt = Background Count Rate in cpm {BKG cpm) 29.94
Background Count Time in Minutes {BKG time) 50
nstrument Fractional Efficiency of Sample (EFF) 0.4656
10/15/93 Deloction Limit (Ld) 7.86
Critical Level {Le) 1.80
H3 pCi/L in Sample Vial {Rsarn) 6.89E-01
[H3 1iGi/L in Sample + Spike Vial {Rs+s) 6.79E-01
Vol Ratio Sample Vol to Talal Vol {VRsam) 5.00E-01
[Vol. Ratio Spike Vol to Total Vol {VRspike) 5.00E-01
Detection Limit (Ld) = {(2.72 / BKG Lima) + (2 * 1)) / EFF
Critical Level (Lc) = 2.33 * Lhe Square Root of (BKG cpm / BKG Lime)
H3 uCi/L in Sample Vial (Rsam) = dpmil * (1000mL/L} / (TR vol * (2220000dpm/nCi))
H3 §Ci/L in Sample + Spike Vial (Rs+s) = dpm2 * (1000mL/L) / (TR val * (2220000dpm,/uCi)
Volume Ralio of Sample Volume to Tolal Volume (VR=am)= Swol / (Svol + SPK wol)
Volume Ralio of Spike Volume to Total Volume (VRspike) = SPK vol / (Svol + SPK vol)
% Spike Recovery = ({Rs+s) — (Rsam * VRsam) / {SPK val * VRspike)) * 100
Il Spike Recovery = 90.0% |
[Data Entry by: Loz, e Date: __ 18-Oct-93
][Approved by: = e Q@(af_/ Date: o< Jder § )
Form M3 Rev. 1.1 Page 1 of 1
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PGP CIENTH DURVE iff COLCR QUIERNCH CORRECTIORN: {Im
Highe294, 48

Duwmmeh Limits Lows -4, 73

SaM POS TIME H# Y | =H MW LUMEX ELAFSED ZF
NO _ MIN CFM  ZERROR DFM EFF~-1 % TIME

B WAl SOL000 BE.Y DA m LT 64,12  A46.TO 0D EENLT2
Blamk Average DFM for S 64012 COEF. OF VAR 0L 000

1601.90
~12.62
1535,07
1528, 69

W L

i, 0D

S0, 00 BA. S
; 50,00 S6. 4 FAR.84 1,00 1B%90.66
wEOBOL GO B, 4 7L L Db LL0% 1%07.70

.
i
ElE
R
g3
[

tp
A
\I



N

<

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

WHC-SD-WM-DP-0s3 Ry

(13

[+

Lab Segment Serial No.

Customer |D:

V-34 107APCOM
Analysis: Sample Prep:
C-14 WATER DIGEST
Instrument:  WB27818 %edure/ Rev: LA 348-104 B-0

Technoelogist: J T KNIGHT.

ﬂ/ﬂ//
%

f/f.{ate:

10/14/93

Starting Time: 09:00 / / Temperature 25 CENTIGRADE
Ending Time: 14:30 / ' Chemist:  KEN KAWABATA /- =A™
Comments: BATCH #1931 B}
RERUNS
- Description Lab ID Description Lab ID
T1INITIAL LMCS STD V32-5588- 11
2 | REAGENT BLANK V33-5688 12
3 | SAMPLE V34-5788 13
4| SAMPLE DUPLICATE V34-5888 14
5| SAMPLE + SPIKE V34-5988 15
6 | SAMPLE DUPLICATE + SPIKE |V34-5088 16
7 17
8 18
e] 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Finat Vol. of
Type and Aliquot Vol. and Aligquot Vol. Aliquot Vol. Standard
LMCS 82B51 1 ML
SPIKE 82851 1 ML

e
&N
(4

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-348-104 Oct 14, 1983
PREPARED BY:; ‘ . DATE COMPLETE:
K Kawabata — ™4 -~ /™ - ¢ Oct 18, 1993
UNITS: uCi/mL.
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE | RPD%| %REC| DET UM | % CT ER
STD 82851 | Va2 C-14 154 87 0.5
BLANK Va3 C14_ | <217E6 4.1
101APCOM | Va4 C14_| <218E6 | BABES NA__ T NA| NA| 21766 | 409
3.98
101APCOM_|V34/Spike| _C-14__| 185E3 | 144E3 | 1.495E-3 | 7.4 | 875 | 2.17E6 | 050
81.1 0.52
NARRATIVE: [ INO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

) LIST SPECIFIC PROBLEMS/VARIATIONS FCOR THIS BATCH:
The resuits for the standard are in uCi/L.

No rerun requested. Sample anatyte concentration is at the lower limit of detection for this methad.



PLACE ANALYTICAL CARD IN BOX BELOW-DQ NOT WRITE IN SPACE

P -

Senal No Sample Point Dale Time Issued Prionty
e e - -, ) . B -
Voo 107 AT - 2-93 | 10244 | os
Determination M» thod q?ar\hrrj Resalt Unts Charge Code Reruns
IR 1y RECOV Y ALY

Customer 1D

oan ple ;://

Henarks Calculations Resulls

RERU"

EDP R203 C14EDTA

sron 287 wuzuLr /.5 Y /e
STD VAL 7,7 7] %REC 7,00 ?
'

R /7. '

(] . Analyst - 2 Anaiyst - 3 Analyst - 4 Apalyst 5

. ; MW&/ ij)’ﬁ“’?(l)

e ( |zzsZ |
Dae Tipve Compiate ] Lap Unit Mur
5T i e 2

WHC-SD-WM-DP-053 REV o

54.6800- g1 R -10-83)

C- 14 LA 348-104 (B-0) Carbon- 14 LIQUIDS STANDARD
i isinlegrations per Minute from Countor (dpm} 3423.79
32-5588 mple Volume in mL (SS) 1
Batchio Pilution Factor (NP 1
Digest. Dilution Factor (DDF) 1
kground Count Bate in Counls per Minute {BKG cpm) 442
ckground Count Time in Minutes (MKG time) 50

{Instrument Fractional Efficiency (EFF) 0-8+H37
[petection Limit (1) 4.85
Critical Level (1) 2.19

10/14/93 I

2.33 { Square Root of (BKG cpm / BKG time) |
((2.72 / BKG time) + (2) (Lc) 1 / EFF

Critical Level (l) =
Detoction Limit {Ld) =
C-14 )Ci/L =

pCi/ml. = 3Ci/L / 1000mL/L

{dpn) (1000mL/1) (DF) (DDF) / ((SS) (2220000dpm /i)

[C-14 Concentration in puCi/L. = 1.54E+00 ]

[C-14 Concenlration in yCi/ml, = 1.54E-03 ]
(Data Entry by:  # g S Date: 18-0ct-93
]|Approved by: N e Date: iFoer ¢4
Form 1 Rev. 1 Page 1 of 1

360
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

2 ¢ e
Senal No Sampie Painl Date Time Issuea Prionty
AV MO B DY = S § 1T AR iy AL 1050 el 2N
Geterminalion T TMethon. Standard Aesult Units “TCharge Coda Hiriing
Ccia LA-fdcetnd ooy agg SRR e -
Rample S-zi/' -7 ' i Customer 10 -
2 Af/f BLK
Hemarks Calculatons Results
- . - an
REAGENT BLANK RERM‘@
u
COUNT AS uCl/L
£ Z (7 e C
P VL /] Pay
7!\5\- v [ ’4 Analysi - 2 Analysl - 3 Analyst - 4 Analysi - 5
N L sty | e
Hrs Hrs Hrs I—C Hu?
. - ) /
jo-15-75 A= )
Da; Time Completed Lab Una Mgr O
'/ﬁ TN Qg = o
I

C-14: LA-348-104 (B-0) Carbon-14 LIQUIDS BLANK
i {Disintegralions per Minute from Counter {dpm) 3.17
33-5688 mple Volume in ml, (ss) 1
i ADilulion Faclor (DF) 1
- [Digest. Dilution Factor (DDF) 1
{Dackground Count Rate in Counts per Minule {BKG cpm) 44.2
[Background Count Time in Minutes (DKG time) 50
nstrument Fractional Efficiency (EFF) 0.9223
Delection Limit (L) 4.81
i ritical Level (Ic) 2.19
i10/14/93
Crilical Level (L) = 2.33 { Square Root of (BKG cpm / BKG time) 1
Detection Limit {(Ld) = [(2.72 / BKG time) + (2) (L) 1 / EFF
C-14 pCi/L = (dpm) (1000mL/1) (DF) {DDF} / §SS) (2220000dpm,/nCi)
pCi/ml, = pCi/L / 1000mL/L
NOTE: Raported result is a LESS THAN value calculated
from the statistical Detection Limit (Ld).
[C~14 Concentration in uCi/l. = < 217803 I
[C=14 Concentration in pCi/mlL = < 2.17E-06 |
iData Entry by: A" e Date: 18-0ct-93
lk\pproved by: ::T‘_\//:caq::(ou _C/ Date: (fFoer %1
Form 1 Rev. 1 Page 1 of 1

i 0




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

E .
Senal No Sample PO — Dale Time Issued Prionly
W ad -ETAR 107 AT S 3973 | 1050 AL
Daterminahon Method Slandard Resull Unis Charge Code Herung
ctd LA-348-1041 ui MTL N1T[.17 ]
Sample Size Customer 1D
2 /VW/'./ 107APCOM
Remarks. Calcuiations. Resulls
ou 2 uCl/
ZOUNT AS uCI/L RERIIM
Lzade-0L
——
Ana |/-.\2 Analy;:vg Analyst - 4 Analyst - 5
%0 | 1o
Hrs [T t s
[e-5E7 0 /
Date Time Completed Lab Unn Myr ) /6’)
DTS 1110 P e | SO
‘WHC-SD-WM-DP-053 REVQ ™™

C 14: LA-348-104 (B-0) Carbon-14 LIQUIDS SAMPLE
B i Jlsml.egmtmns per Minute from Counter {dpm) 4.09
Bample Yolume in mL {55} 1
ilution Factor (DF) 1
igest Dilution Factor {DDF) 1
B #|Background Count Rate in Counts per Minute (BKG cpm) 44.2
1 [Background Count Time in Minutes (BKG time) 50
: nstrument Fractional Efficiency (FFF) 0.915
HeLection Limil (Ld) 4.85
ritical level {ic) 2.19

10/14/93

Critical Level (I) = 2.33 { Square Rool of (BKG cpm / BKG time) |
Detection Limit (L) = [{2.72 / BKG time) + (2) (Ic) 1 / EFF

C-14 pCi/L = {dpm) (1000mL/L) (DF) (DDF) / 55) (2220000dpm/LCil
}Ci/mL = uCi/L / 1000mL/L

NOTE: Reported result is a LESS THAN value calculated
from the statistical Detection Limit {Ld).

[C-14 Concentration in pCi/l. = < 2.18E-03 I

[C-14 Concentration in pCi/ml = < 2.18E-06 |
[Data Entry by: e e, o Date: 18-0ct-93
fApproved by: . e OKF*‘{LC __L_/ Date: Jreer 41
Form 1 Rev, 1 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW~DO NOT WRITE IN SPACE

4 -

Senal No Sample Point Dale Time Issued Prionty
A¥S Sl R38R 107 AR O 3203 -56 R
Oetermination Method Standardg Resyll Units Charge Cotin Reruns
g LA= =104 g aMI MiTaA7 1

Sample Qnm/ Cuslomer I1D
/.
? Aff/ 107ADCOM

Remarks. Galculations. Results

DUPLICATE SAMPLE RERUM

COUNT AS uCI/L

Hrs U Hrs Hrs H

16-1593

Analysl - 2 Analysl - 3 \\ Apalyst - 4 Analyst &
J‘Z;g(-‘ ;!ﬂ- l{d“[“ L‘H\d P

F.‘i

i et TR

tn 1083y
WHC-SD-WM-DP-053 REV0 *
C- 14 LA-348-104 (B-0) Carbon-14 LIQUIDS DUPLICATE
i Serlel: N6 Disintegrations per Minute from Counter {dpm)} 7.06
mple Volume in ml (55) 1
#|Dilution Factor {DF) 1
igest, Dilution Factor (DDF) 1
% EPEE kground Count Rate in Counts per Minute {BKG cpm) 44.2
1 lground Count Time in Minutes (BKG time) 50
; {Enstrument Fractional Efficiency (EFF) 0.9171
tection Eimit ' (Ld) 4.84
irritical level (1) 2.19
10/14/93
Critical Level (Le) = 2.33 [ Square Root of (BKG cpm / BKG time) 1
Detection Limit (L) = ({272 / BKG time) + (2) {Lc) 1 / EFF
C-14 yGi/L = (dpm) {1000mL/L) (DF} (DDF) / [{SS) (2220000dpm,/uCi)
Ci /o, = pCi/L / 1000mL/L
[E=14 Concentmtion in pGi/L = 318603 |
[C-14 Concentration in pCi/ml, = 3.18E-06 i
Data Entry by: ﬁ,/;/‘%—’;-———_ﬂ-—_ ' Date: 18-0Oct-93
Approved by: e o Nsinid] g‘ ) 3 Date: 1§ 0ci %
Form 1 Rev. 1 963 Page 1of 1.




___ PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Stenai No Sample Poinl T | Date Tima Issued Priorily
vy SR TR ATENS R W ate SOV 2, o oo s ee oy
Orlprminalion T MG Inod Slandatd Resudt Umits “TCharge Cote™ ABring
AR CA L nAEL 30  LESOVERY NN 1
Gample Sze e ERRETTT RS Coslamér iD -
- /WV( HOARCOHM
Remarks. C}lcumhons Results -
SAMPLE ZPIKED ID RE
SPLEE ID RUN
SPIKE VOLUME 7 o
COUN o uCl/T, &6‘1
N
4:7- i N Analyst - 2 Analyst - 3 Analyst - 4 Analyst S
" LRI 77 L’ \ﬁ!»nwh‘
Hrg Hrs rs (218 ) Hig -
-
jo-15-93 | /
Date Time Completed Lab Uil Mg é //
. . : e “~ . /C
DL4T 3|4 50=pts A
7 [ Sy 5&5500-?9?[!(-10"531

C-14: LA-348-104 (B-0) CARBON-14 SPIKE
By pm of Sample from Counler {dpm1) 4.09
pm of Sarnple + Spike from Counler {dpm2} 3437.21
ohume of Sample in Sample Vial in ml (SS) 1.000
olume of Sample in Sample + Spike Vial in ml. (SPKD 5S5) 1.000
olume of Spike in mlL (SPK wol) 1.000
1 ample Dilution Factor {SAM DF) 1
pike Dilution Factor {SPK DF) 1
pike Vahie in jCi/L {5PK wal) 1.77
m )i Backgronnd Count Rale in cpm {DKG cpm) 442
10/14/93 "ﬂackground Count Time in Minutes (BKG Lirne) 50
finstrument Fractional Efficiency (EFR) 0.9150
Detection Limit (L) 4.84
[~14 uCi/l in Sample (Rsain) 0.00E+00
C-14 jCi/L in Sample + Spike (Ra+s) 1.55E+ 00

Critical Level {ig) =
Deteclion Limil (Ld)
C-14 pCi/L in Sample

C-14 Ci/L in 5+8

2.33 [ Square Roob of (BKG cpmn / BKG Time)
{ (2.72 / DKG Time) + (2) (1) 1 / EFF

1

(dpm) (1000mL/L) (DF) / { (SS) (2220000dpm/pCi) 1
(dpm2) (1000mL/L) (DF) / 1 (SS) (2220000dpmm/uki) |

Spike Recovery = [ (Rsts - Rsam) ((SPK DF/SPK vol} / (SAM DF/SPKD SS)) / (SPK val) 1 100
|| Spike Recovery = 87.5% }|
Data Entry by:  g22f) - e Date: 18-Oct-93
Approved by: v N - Date: (foer §)
Form 3 Rev. 2 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Lo
Senal No Sample Point Dale Tima Issued Prionty
i o4 - hosnl 107 -AR G- 53-095 110~ 25
Delermination Method Standgard Result Unils Charge Codo Reruns
CiA LA=Gi0-101 G LECOVERY N7 7 1
Sampia Size Customer D
" /.M/e : 107APCOM

Rerharks Calculations. Results

. m,( }‘l.l‘?lu
[

ﬁ{\}rgpr B T'EIKE RERUN

5

fat Aralysl - 2 Analysi - 3 Anaiyst - & Analysl
| . v {{/_‘Zﬁwgz Wﬁwfg -

Vol | O /|

Dale Time Completed Lan Unil Mgr
'@/%73 i e i R L e
‘ WHC-SD-WM-DP-053 REVQ ~ " Z2°/""
C 14: LA-348-104 (B-0) CARBON-14 SPIKE
{dpmi) 7.06
tpm of Sarnple + Spike from Counter {dpm2) 3194.67
J[Volume of Sample in Sample Vial in ml (sS) 1.000
olume of Sample in Sample + Spike Vial in ml {SPKD SS) 1.000
: 4Volume of Spike in mlL (SPK vol) 1.000
1 Sample Dilution Factor {SAM DF) 1
pike Dilution Factor (SPK DF) 1
Bpike Value in pCi/L (SPK wval) 1.77
3t Rackground Count Rate in cpm {BKG cpm) 44.2
10/14/93 [packground Count. Time in Minules (BKG Lime) 50
flnstrument Fractional Efficiency - (EFF) 0.9171
Detection Limit _ {id) 4.83
C-14 pCi/L in Sample (Rsam) 3.18E-03
C-14 uCi/L in Sample + Spike (Rs+s) 1.44E+00
Crilical level (Lc) = 233 [ Square Root of {BKG epm / BKC Time) )
Delection Limit {Ld) = ((2.72 / BKG Time) + (2) (lc) 1 / EFF
C-14 pCi/Lin Sample = (dpml) (1000mL/1) (D) / ( (SS) (2220000dpm,/uCi) |
C-14 pCi/Lin S48 = (dpm2) (1000mL/L) (DF) / 1 (SS) (2220000dpm/yCi) |
Spike Recovery = [ {Rsts - Rsam) ((SPK DF/SPK wvol) / (SAM DF/SPKD SS)) / (SPK val) 1 100
“ Spike Recovery = 81.1% ||
Data Entry by: ,//?? S . Date:  18-Oct-93
Approved by: ‘:‘“—--n<—- :’<2’T&—L:) Date: IF e 5
Form 3 Rev. 2 365 Page 1 of 1
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WESTINGHQUSE HANFORD COMPANY ‘/n?{ ﬁ’ :
e /\5\52 ;
222-5 LABORATORY

ANALYTICAL BATCH

WHC-SD-WM-DP-053 _REV Q

Lab Segment Serial No.

Customer ID:

S3—v-34 K9-8 V3¥ 107 APCOM
Analysis: &7 Sample Prep: X .
éa 7/ Acid DJS&SJK'
[nstrument: warIny Procedure/ Rev: | A S3LS - 139 /B— ®)
Technologist: 'y o\ 5o, Stiopern Date: q /> /q3
Starting Time: 0k :00 Temperature - QA O
A . ] 5S - .
Ending Time: 30~ 1330 a/3/a3z | Chemist: Jenrnifr 3 Vi peern
Comments:
Description Lab ID Description Lab ID

! B LANK Va33-3L3e) |11

2 SAMPLE y34-871%9 | |12

3 DUPLICATE v34--eqf |13

4 - 14

5 ' 15

6 Y 16

7 17

8 18

9 19
10 20

Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
A
Qg7

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET
METHOD: DATE START:
LA-365-132 AUGUST 24, 1993
PREPARED BY: T R G DATE COMPLETE:
JL SLIPPERN ’ SEPTEMBER 8, 1993
UNITS: uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1|RESULT #2| AVERAGE | RPD%| %REC| DETLIM | % CTER
BLANK V33 Se-79 | <5.38E-6 27.5 | 5.38E6 4.1
107APCOM | _ V34 Se-79 | <5.38E-6 | <5.38E-6 N/A N/A | 230 53866 3.9
285 | 5.386-6 4.2
NARRATIVE:

[ ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

Low %REC values due to initial qualification run.

Results ara lass than detectable limits.

No rerun requested.

€8

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The rasults for the standard are in uCi/L. '



ACID DIGESTION ANALYSIS

]
i
|
:

[ WHC-SD-WM-DP-053 REV 0

Senal No Sample Pont Date Time lssuea Prionty
v 33.-8689| 107-AP 8- 3-93 |10:53 25
Ceiermination Melhogd. Slancard Resuft Urity Crarge Code Reruns
Se79 LA-365-132 [uCi/ML N1L1l7 0
Sampie S.7¢ Costomer iD
2 1.0 L BLK
Remarks. Calculations. Results: . .

+ore. waghd MR g
REAGENT BLANK
COUNT AS C14 Lt gk .11493

2SS xy10-b M8 /g

lysk -1 ‘é— Aratusl - Analyst - 3 Analysi- 4 Analyst - 5
Hryg U s His His
",,-'Z -7 5 /"7
[ & e
Date T:me Compleled Lab Unn tagr
9/3/43 | +o-36— WA}//A/

5 7361 IR-10. 831

12:30 35 370153

3 . Ly - EErs
Seral No Sample Pomt‘ Care Time Issued Priorty
Vv 34.-8789| 107-AP B- 3-83 [10:56 25
Determiranon “erhod Stancard Resull Urus Charge Code Rerung
Se79 LA-365-132 uCi ML N1L17 0
Sample Sie . Cusiomer 1D
? 1.0 m\ 107APCOM
tmags.(:a!cmlhons Resuns + oy . 8\‘\* L 535
OLUME wghd . TGAAg
MASS

OTR b Al
PREVIOUS SAMPLE NO. <3S X ol S

W\'&—
Araiyst- 1 Arul Anaiyst - 3 Aealysr - 4 Analysr - 5§
@——A— < 5&‘9‘:&
Heg Hrs 'S [y
9 \»4
/%ao

Dare

a/3/4a3

T me Comrpetea
V3-3¢

Lab Unmi Mgr

%’1—%%5@ Y

S a4/ 9 546500061 §-10-83)

BEST AVAILABLE COPY

969




ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

3
Sergl No Sample Point, Date Time tssued Praganty
Vv 34.-8889] 107-AP 8- 3-93 ]10:56 25
Detarminaticn tetnod Standard Rexull Units Charge Code Aeruns
Se79 LA-365-132 uCi ML N1L17 0
Sampie Sue Cusiomer {0
? 1.0 wm\ 107APCOM

Remarks. Calcutanpns. Resung:

DUPLICATE SAMPLE
COUNT AS Cl4

£24S x\0 v b/

+ace. wegvd .WkJAL,S
wagks - 1103 g

alhiygr -1 Aralyst- 2, Anglyst - 3 Analyst - 4 Aratys! - 5
LY.\ edrs [
R L
s Lo0
TCate Time Compietea Lab Unat Mgr F ‘
afr/es | noze- |F %{ﬂ//
rd

1330 s a/3/4a

BEST AVAILABLE COPY

54.5500-061 1 R10-80)

970




V400G =101L9=B9)

DON'T SAY IT --- Write It! WHC-SDWM-DP-053 REM@  10/7/43

Fﬂowm

(3-8 5.9% d pm)(\ooo”“-/\.)/ (%299 ~.11%73)
(LemY 23 C\o{

\J 33 -?)\D%q 2 (\G o6 ™8 Se’/m l-i‘q/\om"v\iﬁ
= D\"Ix\cgz”*c‘ %  Reo= 271.5 %

_dsdeerion iz &\: So DQT’J“ “/soﬂ /. %'1%5 />3 Etajc'" )

= "‘\_.__Q_(_)_A TS l‘ M'Q‘r/ﬂ.‘,__—- 35 16-71-43
.38 x 10" KL /mL

: (W
V.34 %_—]%_q %A-,ﬁ,% *10” 0 M /L YA Y Y I . ) .
_?/0 P\“QC_'—'- 93 O O/b M:&-Q{ijgjj \.\W\.\-\ 2 ke < ‘656 y \G-L' MC‘/ML.

N4 -$324 L0107 A8 4 gimeion Vimin t 3% xue™ M
| o RRC.:  993.5%%

*TO MAKE LIFE LAST, PUT SAFETY FIRST" : o

o



WHC-SD-WM-DP-053 REV 0

I = 22— 1 21

COMMERNT &

CHREEALT IO DT
ISATOFE L= 14 AERROR: O.00  FACTOR: 1. 000000 BEIG,
BACIKERDUND QUENCH CLURVE:  OF COLOR DUENCH CORRECT IOM:

Dhiench Limits Lowsy~d, 483 High: 297 .53

SAM FOS TIME H# 1. 4 C 14C 14C  LUMEX

NQO MIN CPM  “ERROR DFM EFF-1

BlOoEE- Ll BOLO0 1304 44014 4,26 47,62 FIULAET O

BEST AVAILABLE COPY

97<

4Zz44"/5'“

/‘—

%

s

“7 _7/‘L

2 BEF

Rlank Average DFM for 14C 3 47 .62 COEF. OF VAR:

F"‘J’"T":.

L

1957

ELAFSED
TIME

L8

0, GO0
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WESTINGHOUSE HANFORD COMPANY 5{m /525'1;/,,
WHC-SD-WM-DP-053 - REVQ

222-S LABORATORY
ANALYTICAL BATCH

Lab Segment Serial No. Customer 1D:
Analysis: Sample Prep: Herp .
) C ;‘7 %Gc-a/]f?uﬂ'-?
Instrument: LAY Procedure/ Rev: [ A/ -438 ~/qay / D__/
Technologist:f%q;,c’hee\&\ Date: Cj’// )ij
Starting Time:\_j /:)qq ‘76 ' Temperature A//?
Ending Time: /8! 30 Chemist: Jenn é} _g/pgerh
Comments:
Description Lab ID Description Lab ID
L s7o V-22-8884 | |11
2 BIK Y-35- 3489 1112
3 ja%l,z V34~ 8784 13
4 LDaple Dip V-34— 894 14
N o r'd
5L Sawgle spike Ej-sw— RI%4 115
6 Cwple ke O oy 8034 | |16
- i'r d
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. [Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
L 73RS[ [ . 2sonl
Sro. Spko 4RS) [ . (ron|

A-6000-881 (03/82)

-
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WHC-SD-WM-DP-053 REV0

ANALYTICAL BATCH SUMMAR'Y SHEET

METHOD: DATE START:
LA-348-101 SEPTEMBER 1, 1993
PREPARED BY: Ty R R DATE COMPLETE:
JL Slippern: SEPTEMBER 2, 1993
UNITS: [ uCi/mL
SPLNAME | SPLID | ANALYTE [RESULT #1| RESULT #2| AVERAGE |RFD%| %REC| DETLIM | % CT ER
73851 V32 Tco9 4.06 104 | 3.40E5 14
BLANK va3 Te99 | 3.63E5 642 | 2.17E5 5.5
107APCOM | V34 Tc99 | <2.05E-5 | <2.05E5 NA NA | 67.8 | 2.05€5 5.9
67.3 | 2.05E5
vad SPIKE 107.8 90.1 989 | 17.7 15
—
NARRATIVE: (X JNO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The results for the spike are in % recovery.

974



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-7
Seral No Sample Point Cate Time Issued Prianty
v 52.-*858"—1 107-AF S5- 3-93 |10:44 25
Determi-ar.c vethed S'.;ﬁ:arg Rexuil Ur s Crarge Cece Rerurs
TcEg l LA-4238-101 % RECOVERY NiL17 "0
Sarmpie 5.:e Customer 1D
DSs~) STD
Remarwg Calcuialhiors. Resulls
EDP $S363 7TCS3
STD# 2355 ) ResuLT 4,00 #Ci/L
STD VAL, Y1 Z48/A%REC /03,7 % %
oQua\ o7 YT
0.0 w0 pps )
Analyst - 1 = Aralyst - 2 Analyst - 3 Analyst - 4 Anatys| - §
_ NE
Hry Hrtg Hry k Hrs
4 —-
Cale Time Corpieted Lam Unit Mgr /b/ /
‘ﬂ)}/?) 532 AT Z
— 7 saeeloer (R0-83)
Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
N Rpike (Tracer) Book Number 76B51
V32-8584 IActivity for 100nl of Spike Added in dpm (dm3) 8151
NVolume of Sample in mL (3S) 0.25
ilution Factor (DF) 1
igest Dilution Factor {DDF) 1
pm of Sample from Liquid Scintillation Counter (dmi) 987.1214
___Hpm of Sample + Spike from Liquid Scintillation Counter (dm?) 4561.488
ackground cpm {BKG cpm) 52.65
s Datg Background Time Counted in Minutes {BKG time) 20
logr01/93 nstrument Fractional Efficiency {EFF) 0.9312
Detection Limit (L) 8.27
Critical Level (Ic) 3.78
ffe-99 Concentration in j:Ci/L = 4.0559E + 00

Critical Level (Ic} = 2.33 * the Square Root of (BKG cpm / BKG Lime)

Detection Limit (Ld) = ((2.72 / BKG time) + (2 ¢ Lc)} / EFF

Detection Level L4 * dm3 * DF * DDF / ((2220000dpm/)Ci) * SS ¢ (dm2 -
Te-99 pCi/L = (dml * (1000mL/L) * dmw3 * DF * DDF) / ((2220000dpim/yCi) *
Te=99 jCi/imL = pCi/L / (1000mL/1)

Spike {Tracer) Recovery = (dm2 — dmi) * 1.5 * 100 / dm3

-

dml))
5S¢ {dm? - dml))

{re=99 Concentration in y€i/L = 4.06E+00 ][  DETECTION
[Tc=98 Concentration in yCi/mi. = 4. 06E-03
3.40E-05
[Bpike (Tracer) Recovery = 65.8% | 1Ci/mb
{Data Entry by: Date: 07-0c¢t-93

Ql WW\JJLJ i—-. \SB_Q_L -ﬁm
"{\pproved by: 7 b

Date:  10/71/493

Form 1 Rev. 2.0 v

975

Page 1 of 1



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

3y _.
Sehal NO Sample Faint y Date Time Issued Prionty
V. 33.-86884| 107-AP © |- 8- 3-83 {10:53 25
Dew.m.nam.:-n KMetmog Stancard Fesull Lr.s Charge Code Reruns
Tc88 LA-438-101 uCi/ML N1L17 0
Sample S.ze Cusiomer 1D
? S BLX

Aemarks. Calculaniors. Resuls
REAGENT BLANK
J00mt 5ot be 26135

3.63E-5 Ym0

| G200

Analyst - 1 </ Anaiysy - 2 Analyst - 3 Analysi - 4 Analyst - §

O, | Lre st R

! Dare Time C "'rs “Ed Lad Unir tAgr (/ ”'s///-) ',:“s —Z ;
s ﬁ‘é{?goa\ S AR TOR o QJ%Z
T . R ZA

Tc-99: LA-438-101 (D-1) LIQUIDS BLANK
Spike (Tracer) Book Number 76B51

v33-8684

tivity for 10041l of Spike Added in dpm {dmn3) 8151
Volume of Sample in ml {sS) 1
1566 [pilution Fetor {DF} 1

igest Dilution Factor (DDF) 2.l5
dpm of Sample from Liquid Scintillalion Counter (dmi) 13.78158

hpm of Sample + Spike from Liguid Seintillation Counter (dm2) 3501.59

[Background cpm (BKG cpm) 52.65

i ckeground Time Counted in Minutes (BKG time) 20
{09/01/93 nstrument. Fractional Efficiency (EFP 0.9324
Petection Limit (Ld) 8.25

Critical level {Le) 3.78

[Te-99 Concentration in yCi/L = 3.6270E-02

Critical Level {Le) = 2.33 * the Square Root of {BKG cpm / BKG time)

Delection Limit {Id)} = ((2.72 / BKGC time) + (2 * Lc})) / EFF

Detection level = id * dm3 ¢ DF * DDF / ((2220000dpm/nCi} * SS * (dm2 - dml))

Te=99 jCi/L = (dml * {1000mL/L) * dm3 * DF * DOF) / ((2220000dpm/uCi) * S8 * (dm2 — dmi )
Te=99 uCi/mlL = pCi/L / (1000mE/1)

Spike {Tracer) Recovery = {dm2 - dmif) * 1.5 * 100 / dm3

-

[Te—99 Concentration in jCi/L 3.63E-02 |  DETECTION

1EVEL
[Fe=99 Concentration in iCi /i, = 3.63E-05
2.17E-05
{Spike (Tracer) Recovery- = 64.2% nCi/mlL

ata Entry by: " 5 % Date: 07-Dc1-93
pproved by: % 2 HhD o Z ! > . Date: iO/7 /93
Form 1 Rew. 2.0 ' 8?6 Page 1 of 1




WHC-SD-WM-DP-053 REVO

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

s—C
Ser 2l NO Sarpie Point Date Time Issued Prionty
v 24.-878241 107-AP 8- 2-23 |10:58 25
Cecermimaton Methog Sancas Result Un.!s Charge Code Reruns
Tese LA-428-101 w2l /ML N1L17 0 ;
Sarpie Sae Customer 1D i
> [l | 107APCOM
Rermarks, Calcolatiors, Resulls
100 m\ il 76 RS ( 5
<208€-5 M/mL
i Qe
N C T one
Tnalyst -1 Cj— Analyst - 2 Analyst - 3 Analyst - 4 Anglyst- §
- ISy Ao ,,,,_ﬁz‘m {
Hrg Hre (=18 ) Hrg p Hrs
' i Z '
Date } Time Com::éa}o Lan Unu Mgr ko// / |
O\\\ 942 75"52@?&% - N S JOOT e 7=z |
Jlikdy & M 4 54-6800-@‘(‘]0-831 I
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
ike (Tracer} Book Number 76B51
elivity for 1001l of Spike Added in dpm (dmd) 8151
olume of Sample in mlL (Ss) 1
1566 bilution Faclor (DF) 1
igest Dilution Factor (DDF) 2.5
Ipm of Sample from Liquid Scintillation Counter {dm1) 4.226216
pm of Sample + Spike from Liguid Scintillation Counter {dm2) 3688.896
|Background cpm (BKG cpm) 52.65
: Lrat background Time Counted in Minutes (BKG time) 20
Jo9/01/93 nstrument Fractionsl Efficiency (FFF) 0.9346
Detection Limit (Ld) 8.24
Crilical Level (Le) 3.78
Te=89 Concentration in pCi/L = < 2.0516E-02

Critical Level {le) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld} = {(2.72 / BKG time} + (2 * Lr)} / EFF

Detection level = Ld * dmd * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dml))

Te=99 pCi/L = (dml * (1000mL/1) * dmd * DF * DDF) / ((2220000dpm/pCh) ¢ S8 * (dm2 - dml )

Te=99 pCi/ml = pCi/L / (1000mL/1}

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN valua calculated
from the statistical Detection Limit {Ld).

=99 Concentration in pCi/L = < 2.05E-02 DETECTION
{[fc=99 Concentration in yCi/mL = < 2.05E-05
2.05E-05
[Epike (Tracer) Recovery = 67.8% Ci/mi,
Data Entry by: 3 ) Date: 07-0ct-33
pproved by: Date: {0 /4{93
Form 1 Rev. 2.0 Page 1 of 1



. WHC-SD-WM-DP-053 REV0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

> F
Seral No R Sample Porm* Da‘.e_ Time !ssued Priotity
Vv 341.-8884| 107-AP" 5- 3-93 [10:58 25
Determinanan Methca Stancard Resut Uriis Cnargze Code Reruns
Tc99 LA-438-101 uCi, /ML N1L,17 0
Sarpe Sie Customer 1D
2 /ml 107APCOM

Remarks, Calcularons Resubts

JOOW\ spiMe FIELK)

(a2, 04,

<30S €-5 ~%/

\
Analyst - 1 O_ Aralyst - 2 Analyst - 3 Analyst - & Analyst - § I}
, ANl x é—ﬁm [ ey i
wrs Hirs Hrs \Hes —Qg_ i
ra |
Date Time Completed Lab Umi Mgr v § i
e |02 "D/f/ JZ[LT |
Yy T . faseco-06r Rghen |
Tc-99: LA-438-101 (D-1) LIQUIDS DUPLICATE
tal Spike (Tracer) Book Number 76851
34-8884 tivity for 100} of Spike Added in dpm (dm3) 8151
7 Nolume of Sample in mL (ss} 1
ilution Faclor (DF) 1
igest Dilution Factor (0DF 2.5
Hpm of Sample from Liquid Scintillation Counter {dml) 3.921983
dpm of Sample + Spike from Liguid Scintillation Counter {dm2) 3661.654
HBackground epm {BKG cpm) 52.65
Background Time Counted in Minutes {BKG time) 20
_linstrument Fractional Efficiency (EFF) 0.9434
* Detection Limit ' (Ld) 8.16
Critical Level (Lc) 3.78
ITe-99 Concentration in nCi/L = < 2,0474E-02

Critical Level (Lc) = 2.33 ¢ the Square Root of (BKG cpm / BKG time)
Detection Limit (Ed) = ((2.72 / BKG time) + (2 * Lo)) / EFF
Detection level =

Ld * dm3 * DF * DDF / ((2220000dpm/nCi} * SS * (dm2 - dmi))

Te-99 pCi/L = (dmi * {1000mL/1} * dm3 * DF * DDF) / ({2220000dpm/pCi) * SS * (dm2 — dml ))

Te-89 nCi/ml = uCi/L / (1000mL/1)

Spike (Tracer) Recovery = {dm2 - dml) * 1.5 * 100 / dml

NOTE: Reported result is a LESS THAN valua calculated
from the statistical Detection Limit (Ld).

|F=99 Concentration in nCi/L = < 2.0%E-02 DETECTION
LEVEL
ITe—99 Concentration in yCi/mlL = < 2.05E-05
2.05E-05
iRpike (Tracer} Recovery = 67.3% pti/ml

Date:
Date:

07-0ct-83
o743

Form 1 Rev. 2.0 s

978

Page 1 of 1



WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

770
Ser al No Sampie Pg:rl i Date Time [ssued Prigrity
v 34.-8984| 107-AF 8- 32-93 [10:88 25
Deterrraton teirog Slanga-q Resut U~ Crarge Coce Reruns
TcB9 } LA-438-101 % RECOVERY N1L17 0
Sampie Sre Custcmer 1D
2 [m! 107APCOM
| Remarks. Caculaipns, Resuns
| SAMPLE SPI ér
; SPIKE VOLUM 2ro\
| ./00~‘5,9r1—£¢ A 284s) /07,}87;
G naiysi 1 Analys? -2 Analyst - 3 Analys! - 4 Andlys! -5
I Y4 - L
Hrs Hrs Hrs s 9 H-{/
/ /.
Cate Tirme Completed Lab Uni Mgr / '.-/
a\\l §A+ AT ?
54-E800-0ES/A 10833
Tc-99: LA-438-101 (D-1) LIQUIDS CHK EXT NO.
nike [Tracer) Book Number 76851
34-8984 Wetivity for 100l of Spike Added in dpm {(dm3) 8151
B {Volume of Sample in mlL {85) 1
[Dilution Factor {DF) 1
Digest. Dilulion Factor (DDF) 25
tgm of Sample from Liguid Scintillation Counter {dml) 990.1439
pm of Sample + Spike from Liquid Scintillation Counter {dm2) 4418.85
[Background cpm {BKG cpm) 52.65
y Background Time Counted in Minutes (BKG time) 20
09/01/93 Instrument. Fractional Efficiency (EFF) 0.9339
lection Limit (Ld) 8.24
Critical Lavel (lc) 3.78
¢~89 Concentration in ynCi/L = 2.6507E+00
Critical Level (L) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ({2.72 / BKG time} + (2 * Lc)) / EFF
Detection Level = Ld * dm3d * DF * DDF / ((2220000dpm/pCi) * SS * (dm2 - dimi ))
Te-99 pCi/L = (dm! * (1000mL/L) * dm3 * DF * DDF) / ({2220000dpm/pCi) * S8 * (dm2 - dml )
Te=99 pCi/mL = pCi/L / {1000mL/1}
(1.0L03 ~ c&ll\e (Tracer) Recovery = (dm2 - dmil) * 1.5 * 100 / dm3

BQL\LS &‘/}7\/\ )/3 q\? - \C)-' (5% 0/0 «-

{r—89 Concentration in nCi/L 2.65E+00

DETECTION

[Fe~89 Concentration in pCi/ml. = 2.65E-03
2.21E-05
[Bpike {Tracer} Recovery = 63.1% nCi/ml
[Data Entry by: \_)m D ‘;—XY\M N (;.;S-,:m_.-s Date: 07-0ct-23
’BDDTOVEU by: ﬁ D m&h& Date: !Q LT[ /93
Form 1 Rev. 2.0 Page 1 of 1

379




WHC-SD-WM-DP-053 REV 0

PLACE ANALYTICAL CARD iN BOX BELOW-DO NOT WRITE IN SPACE

Jl-r2
Seral No Sample Pounr ~ ) . Dae R Time !ssued Prignty
i) 34.-8084| 107-AF - i 8- 3-893 |1C:586 25
Determ rahicn Meirod Stancard Hesull Unis Charge Coce Reruns
TcS3 1LA-438-101 %% RECOVERY N1L17 0
Samcie S5ie . Customer 10
7 /) 107ARCOM

Remarks, Calcuanhiors Resulls

SAMPLE SPIKE
DUPLICATE

SPIKE ID—-?.?B g 7
Skl V0oL~ a,;'{;)h.\ qo- ? ?

./000\ \_sp!k? F#BES)

20Ol

Anatyst « 15 Aralyst . 2 Analyst - 3 Anatyst - 4 Analyst - §
- - . A
S 3 Bt b Brn| )
Hrs Hrs Hrg : Hg
; . s

T

A
Al s 9;;2@, By = L9

M 54.63&% R-10-83)

Tc-99: LA-438-101 (D-1) LIQUIDS ERR
arnal NG ' pike (Tracer) Book Number 76B51
Activity for 100yl of Spike Added in dpm (dm3) 8151

“Volume of Sample in ml, (55) 1
|Dilution Factor (DR 1
Digest Dilution Factor (DDF) 2.5

pm of Sample from Liguid Scintillation Counter {dmt} 887.4512
pm of Sample + Spike {rom Liquid Scintillation Counter {dm?2) 4551.497
ckground cpm {BKG cpm) 52.65
JRackground Time Counted in Minutes {BKG time) 20

09/01/93 Ihnstmment Fractional Efficiency (EFF) 0.9339%
Petection Limit (Ld) 8.24
Critical Level {le) 3.78
Te=08 Concentration in pCi/L = 2.2232E+00

Critical Level {Lc) = 2.33 * the Square Rool of (BKG cpm / BKG time)

Detection Limit (Ld) = ((2.72 / BKG lime) + (2 * Lc)) / EFF

Detection Level = Ld * dm3 * DF ¢ DDF / {(2220000dprn/pCi) ¢ S5 * (dm2 - dml))

Te-99 }lCi/L = {dm1 *{i000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * 55 * (dm2 - dml))
Te-99 nCi/ml = pCi/L / (1000mL/L)

((6%013 1ke (Tt'.acerL3 “30‘ dm... dml) *1.5 100 /de o
\.a i ~
[Te=99 Concentration in yCi/L = 2.22E+00 DETECTION
LEVEL
=99 Concentration in yCi/ml = 2.22E-03
2.06E-05
[Epike {Tracer) Recovery = _ 67.4% yCi/mL
p—r e
|Data Entry by: : Date:; 07-0ct-93
[Approved by: (%4 Date: 0/ 7/63

Form 1 Rev. 2.0 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-0O NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0

g-ro
Ser al No Sampie Por1 | L | Fate Timie isfue0 Priority
. V. 34.-8984| 107-aF . | 8- 3-93 |10:56 |25
r] Cererrmiraiicn Methpe Stancarg Resu‘t Urits Crarge Coce Reruns
TcS9 LA-438-101 % RECOVERY N1L17 0
Samp'e S.ce Custormer iD
7 [l 107APCOM
| Remarks Cacuanors Resulls
| SAMPLE SPIKED 1D
! SPIKE ID -~ /
i | SPIKE VOLUME-:25ox)
| oonl ik A 2885 [01.5% 7’:)
Cfalyst 1 Analyst - 2 Analyst - 3 Anglyst - 4 Anatyst - §
—— AU - 4 i
Mg I-'irs Hrs Hts 9 Hr,
Dzne\ Time Completed Lat-Unit Mgr /\/ 7/1
NS DA e
[4 = v 54-6800-063/1A - 1G-83)
Tc 99 LA-438-101 (D-1} LIQUIDS CHK EXT NO.
: ++{Bpike (Tracer) Book Number 76B51
Livity for 100yl of Spike Added in dpm (dm3) 8151
olume of Sample in mlL (5S) 1
Dilution Factor (DR} 1
S RERINNO L iDigest Dilution Factor {DDF) 2.5
pm of Sample from Liguid Secintillation Counter (dmi) 990.1439
""" hpm of Sample + Spike from Liquid Scintiillation Counter (dm2) 4418.85
Background cpm (BKG cpm) 52.65
JBackzround Time Counled in Minutes (BKG time) 20
nstrument Fractional Elficiency (EFF) 0.9339
Petection Limit (1d) 8.24
Critical Level (Le} 3.78
Tc-89 Concentration in pCi/L = 2.6507E+00
Critical Level (L) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (1d) = ((2.72 / BKG time) + (2 * Ic)) / EFF
Detection [evel = 1d * dm3 * DF * DDF / {(2220000dpm/uCi) * SS * (dm2 - dmi1))
Tc—99 pCi/L = (dmi * (1000mL/l) * dm3 * DF * DDF} / ((2220000dpm/pCi) * SS * (dm?2 - dml))

Te—89 pCi/ml = pCi/L / (1000mL/t)
(1.0003 ~ C(glke (Tracer Recovery (dm2 - dml) *15 %100 / dmd

[fl'c—99 Concentration in ]1C1/L = 2.65E+00 DETECTION
=99 Concentration in jCi/ml = 2.65E-03
2.21E-05
[Bpike (Tracer) Recovery = 63.1% 1Ci/ml,
o Lo

iData Entry by: N s , Do T N D L e Date: 07-0ct-93
Approved by: ) M Date: (Of—< /G
Form 1 Rev. 2.0 - Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

jl-7 . :
Senal Yo Sarmple Foint ) . Cate . Time ls5ued Prioray
- HRY 34.-8084| 107-AP - ) 8- 3-93 [10:58 25
¥ Determiraticn Method Stancara RAesull Linitg Charge Code Reruns
Tc28 LA-438-101 |% RECQOVERY H1L17 O
Sampie S.ze Custaomer 1D :
2 /) 107APCONM
Remarks Calcutahiors Resulls
SAMPLE CPIKE
DUPLICATE
SPIKE ID ~223f - d ?
SEIKE 80728/ | G0 .01 [s
00 m ‘_Sﬂ!f/*’ F# L RS)
Aralyst - 14— Aralyst - 2 Analyst - 3 Analyst - 4 Analyst -5
BT U7 7% /5 %«&w&z P )
Hrs Hrs 18 Hg
/-
/ )
) Date Time Completed Lab Unit Mgr
hl9r 4550 N SR T éfz/% ?/‘“
[ F

v 5a-esnoyﬂn‘-fo-u|

Tc-99: LA-438-101 (D-1) LIQUIDS ERR
; No . Bpike (Tracer) Book Number 76B51
Wctivily for 1001 of Spike Added in dpm (dm3) 8151
oslume of Sample in mL (SS) 1
ilution Factor {DF) 1
igest Dilution Factor (DBA 25
Hpm of Sample from Liquid Scintillation Counter {dmi1) 887.4512
\ yulyst: o illipm of Sample + Spike from Liquid Scintillation Counter {dm2) 4551.497
und cpm (BKG cpm) 52.65
ckground Time Counted in Minules (BKG time) 20
9/01/93 nstrument Fractional Efficiency {EFF) 0.9339
tection Limit (Ld) 8.24
Critical Level (tc) 3.78
99 Concentration in nCi/L = 2.2232E+ 00
Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lo)) / EFF
Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/nCi} * 55 * (dm2 - dmi })
Te—99 pCi/L = (dml *

Te-89 pCi/mL = pGi/L / (1000mL/1)
(%30\3& (Tocg R;a%oae\p)( - dml) * 1.5 * 100 / dm3

{1000wL/L) * dmd * DF * DDF) / ((2220000dpm/nCi) * SS * (dm2 — dmi))

l/?q \/)/SQ\Q: qOOq%

[fc=99 Concentration in nCi/L = 2.22E+00 DETECTION
[Tc—88 Concentration in jiCi/mL = 2.22E-03
2.06E-05
[Bpike (Tracer) Recovery = 67.4% nCi/mL
=

{Data Entry by: ; oo Date: 07-0ct-93
lapproved vy: &% Date: (O/7/63
Form 1 Rev. 2.0

884 Page 1 of 1
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WHC-SD-WM-DP-053 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

B b 16577

Lab Segment Serial No.

Customer [D:

v 39 071 AR (oM
Analysis: Sample Prep: .
S 90 Acn ’Df(a’ E5TTar]

Instrument: Y3 ~ Z7 82

Technologist: /E:: ooy FP)HI'E‘S

Procedure/ Rev:-LA - 220 —!OI/D"‘O
V4

Date: ‘T"QO-‘?B

Starting Time: )3 L/O Temperature 2 3 'C)
Ending Time: 1 {00 Chemist: & m)
4 s
Comments:
Description LabID ‘Description Lab ID

Vime s V=358 | !

2IRIK V33 Rl8lo| | 12

3| Sammple vAY-8Rl| |13

4 (Sth'olP Oup- NS ~B%%(,] | 14

S lBeenp U SpikeE vy 34-39 8| |15

6 loanplE Spoike: OIS Y- 3080 | 16

o 1 1]

7 17

8 18

9 19
10 20

Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

(NLS 9/465/{//;«4)
( penisp 39810/ tndo
S0 ke G065 ) [ | ol

—~;))a/w¢\4./ Bl

A-6000-881 103/92)



ANALYTICAL BATCH SUMMARY SHEET

WHC-SD-WM-DP-053 REY

o

METHOD: DATE START:
LA 220-101 SEPTEMBER 20, 1993
PREPARED BY: DATE COMPLETE:
C. G. GRASER . SEPTEMBER 21, 1993
C Ctggn 2 SCPTY3
UNITS: [ uCiimL
SPL. NAME | SPL ID |ANALYTERESULT #1|RESULT #2| AVERAGE [RPD%| %REC |DET LIM| % CT ER
STD-90B51 | V-32 | SR-90 1.17 102.8 |8.66E-3| 1.1
BLANK v-33 | SR-90 | 3.45E-5 722 |4736-5| 425
_{seF Z-njee - 13
107APCOM | Vv-34 | SR-90 | 1.14E-4 | 1.22E-4 | 1.18E-4 | 7.0 | -971 | 4.05E-5| 12.8
A BFT |5.08E-5| 14.6
ol *84.2
* 67.1
1IGFARCLA, |3 sprd SR -0 113 Ered [LI3E e [103€ v | OO0 | YL
“1.

NARRATIVE: [ |NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are inte  ye, /L_

/4 e 4

. chemical yields for Sr carbonate waights

o
#s)
N

-



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV0

Seral No Sarpie Po e Date Time 155ued ’pnc,n!y l
W SL.-BESE| 10T -4V B 5893 11044 250
Deterr.rarin Wethad Stancard Resut Urn.ts Crarge Ccoe Reruns
Brign LA-2Z0-101 % RECOVERY N1L17 0

Sample 5.8 Customer (D
Samp z

: SN T . )
2l 4 o O Ceovuay 39510 STD
Remarks. Catculalions Results 5’37&[' "(92_,_75 c__ E. ’6

CS CHEGK SAMPLE T 28I
EMER ID%%T&M& T/ ﬁ?ﬁ"‘?;
2Ep A d 18015 [ e 0.07 -

OAE @« F-230-93

LU

S » e
Sy BHaI N

Arnalysl -1 Aralys! - 2 Analyst- 3 Analyst - &

oy s

Hs Mg Hre Hrg Hrs
//é—:r—

x

i 207, Ttoes | (Blpue yZ /A

!

Anatyst - §

54-6800-061 ‘R-10.81)

20-101(D-0),102(E-0),104(D-0),105(E-1) LIQUIDS STANDARD
11 |FARRIER ADDED in mlL (CV4) 1.000
MOTAL COUNTS (1) 8534 |GROSS WEIGHT (¥2) 8.1666
[OUNT TIME in MINUTES (€n 10 [TARE WEIGHT (%1) 8.0875
1557  JBACKGROUND in cpm (BKG) 16 _[NET WEIGIT (w3) 0.0791
KAMPLE VOLUME in mbL (55) 1.000 |DELTA TIME (0T) 3
DILUTION FACTOR (DF) 1 |5R-00 EFFICIENCY FACTOR {c1) 0.3919
DIGEST DILUTION FACTOR  (DDF) 1 [[y-90 EFFICIENCY FACTOR (2) 0.4443
GAMPLE COUNT RATE (Rs) 837.40 [Rmax N/A
A RITICAL 1EVEL (L) 2.95 JPETECTION LIMIT (L) 6.18
09/20/93 ir—89 /90 CONCENTRATION (3Ci/L) || 1.1744E +00

Sample Count Rate (Rs} = {Tolai Counts (TC) / Count Time (CT)) - Background in epm (BKG)

Sr-89,/80 )ICi/L = Rs*1000mL/L *DFDDF/(CL + (2 * (1 ~ e Lo the power of ((~natural log 2} / 64.2 * DT )) =5"Rec. ©2220000dpm,/yCi}
NOTE: G4.2 = Half Life for Y-30 and Ree. = Fraclional Carrier Recovery ((W2-%1) / [CVA 1 0.1000) .
$r-89/80 1Ci/ml = (Sr-89/00 pCi/L) / 1000mL/L

Relative Counting Frvor = The Square Rool of {(TC + BKG * CT) / (TC - BKG * CT)

Percent Carrier Recovery = (Net Weight / Expecled Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Detection levels and Lless Than Vulues are defermined from Procedure LA-508-002,

[51-69/90 CONCENTRATION = | 1.17E+00 pei/L S

DETECTION
[Fr=69 /90 CONCENTRATION = 1.17E-03 JCi/ml ] LEVEL
[RELATIVE COUNTING ERROR = 1.1% J 8.66E-06

wCi/mL
[PERCENT CARRIER RECOVERY = 79.1% . ]
R’/

Data Entry by: m . Date; 21-Sep-93
Approved by: CJW— Date: 2! SEPT 53

Form M1 Rev. 2.1 Page 1 of 1



STRONTIUM 90 ANALYSIS - ACID DIGESTION

R U

WHC-SD-WM-DP-053 REV 0

) goe FE @ 5T Ao 5.0
& Glealatian (CRPC_CAL 2.0}

3-5‘31% By: B4 E;iu. oa 03-20-1683 ok 16:38:54
O

DeTEM1 ¥ -inch vount Sr eff ;3919 T eff : 4443
/B Saeple size ¢ 1 ol Dilution : 1 lsthed : 1

fatple 8 ¥-32
Found B 1 Decay Lige = 3.0 trs

------------- - 16.0 = 5.2867E-01 oS3/l strontiza

J 5= 5550

L

BEST AVAILABLE COPY

988




PLACE ANALYTICAL CARD IN BOX BELOW-DC NOT WRITE IN SPACE

Senal No Sample Poir! Date Time Issued Friority
V 5-’3.—8686] 107~AP 3~ 3-93 (10:53 z5H
Ceiarmimal on Meiroc Blanzarz Aesult Unras Cnarge Coce Reruns
Sr30 LA-2Z20-101 uCi, ML N1L1v 0
Samzie Size . Customer 1D |
2 Jon o+ Slaooiiy, 39510 |BLi
Aemarks Caiculations. Aesulls (J Y, f‘) g f
REAGENT BLANK 7 0% 7
Sep ImE 1 18715 _____f\;_kf_-%%:‘},’b
Dare : 7-20-23 py C-OTAST A0
205 %
)) _ 349 'gﬁu'/n(.
Analyst - 1 Aralyst - 2 Anatyst - 3 Analyst - 4 Anglyst - §
Hrs Hrs His Hrs Hrs
{:vDaxe Time Corpleted Lab unt m
¥ - &G M
R0-93 | /w0 & %Lﬁ-:——— —
‘,- 54-5800-061 1A-10-A43)
WHC-SD-WM-DP-053 REV(
Sr-88/90 LA-220-101(D-0),102(E-0),104(D-0],105{E-1) LIQUIDS BLANK ,
i mETEL'NR NUMBER 11 [FARRIER ADDED in mlL {CVA) 1.000
OTAL COUNTS {TC} 205 [GROSS WEICHT (w2) 8.1531
OUNT TIME in MINUTES {CT) 10 |[TARE WEIGHT (W1) 8.0809
ACKGROUND in cpm (BKG) 16 [NET WEIGHT (%3} 0.0722
¥ B AMPLE VOLUME in mL {S) 1.000 [DELTA TIME (DT) 3.17
PILUTION FACTOR {DF) 1 |FR-00 EFFICIENCY FACTOR CL) 0.3919
IGEST PILUTICN FACTOR {DDF} 5 [fY-90 EFFICIENCY FACTOR (£2) 0.4443
EAMPLE COUNT RATE (Rs) 4.50 X N/A
[RITICAL LEVEL (L) 2.95 |DETECTION UMIT iLd) 6.18
Br-89/90 CONCENTRATION (nCi/l) ]| 3.4503E-02 |

Sample Count Rate (Rs} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89,/90 nCi/L = Rs*1000mL/L *DPDBF/(C1 + C2 * (1 - e to the power of ((—natural log 2) / 64.2 * DT )) *SS*Rec.*2220000dpm /pCi}
NOTE: 64.2 = Half Life for Y-50 and Fec = Fractional Carrier Recovery {(¥2-¥1) / (CVA x 0.1000))

Sr-89,/90 yCi/ml = (Sr-89/90 p0/1) / 1000ml/L

Reiative Counting Error = The Square Root of {(TC + BXG * CT} / (IC - BKG * CT))
Percent. Carrier Recovery = (Net Weight / Expected Weight) * 100

NOTE Expected Weight = CVA * 0.1

Detection Levels and less Than Values are determined from Procedure [A-508-002.

{Br-B9 /00 CONCENTRATION = 3.45E-02 uCi/L i

DETECTION
[Br=89 /00 CONCENTRATION = 3.45E-05 pCi/mi B [EVEL
IRELATIVE COUNTING ERROR = 42.5% | 4.73E-05

uCi/mi

{PERCENT CARRIER RECOVERY = 72.2% I
Data Entry by: P Pre s £ Date: 21-Sep-923
[Approved by: /2 Date: 2 SEFT 12

Form M1 Rev, 2,1

Page 1 of 1



STRONTIUM 90 ANALYSIS - ACID DIGESTION

7 ‘5;_—-
- /2

G20 -3 & (525 AT Zoy7
fr Celeslalion (CRPC_LAL 2.0

By: IS LARELA, ca 09-20-1853 at 18:53:48
Det 8112 Az covat Sreff: 3810 1 eff @ .4Ud
Yarple size : !osl Dilution: 1 fethod @ i

Cagple § 1-23
Noust § 1 Decer tine = 34T brs
------------- - 16,0 = L.90152-03 uli/L stroptius

V33 - 680

WHC-SD-WM-DP-053 REVO

BEST AVAILABLE COPY

990




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

'WHC-SD-WM-DP-083 REVD

' T:me lssued Priority
Serai N2 Sampie Poet Date " \ "
S - - DL m_Go 10 CES w5
YV S -8TES 107-AF b R b 5 -
- d eruns
Determimation Methog Standard Resull Units Charge Code
i 7 i i
Zri20 LA-220-101 uC1i/ML NiL L7 .

205 o Customer 1D

Sample 5::ze
» )l +1rd 5 Gviaer L07ARCOM
Remarks, Calculations. Aesults %2 ;( ;O%

Sep TIme : 15:15 Azt —
DATE: 7-50-93 W
’ R “'/uc;/h( '

4

T4

-, R
h_q_k?)d 22Ut Q}'f/’/_)./

|
Ararer Aralyst - 2 analyst - 3 Analyst - 4 Analyst - 5
mﬁdéézf v
e e s 3113 Hrs s

9 20-23 | 400 | Clusir | 7 e

S4-6800-081 1R-10-83)

Sr-89/90 LA-220-101(D-0),102{E-0),104(D-0),105(E-1} LIQUIDS SAMPLE
JPETECTOR NUMEER 11 JLAKRIER ADDED in ml, (V) 1.000
(o) 333 [LROSS WEIGHT (W2) " 8.1864
(cT) 10 [[TARE WEIGHT (W1) 81022
ACKGROUND in cpm (BKG) 16 |NET WEIGHT (W3) 0.0842
Rei AMPLE VOLUME in mL () 1.000 [PELTA TIME (o7 3.33
o DILUTION FACTOR (BF) 1 [kr-90 EFRCIENCY FACTOR (1) 0.3919
DIGEST DILUTION FACTOR _(DDF) 5 [v-90 EFFICIENCY FACTOR (2) 0,4343
LAMPLE COUNT RATE (Rs) 17.30 [Rmax N/A
RITICAL LEVEL (Lo} 2.95 [DETECTION LIMIT L) 6.18
lesr20793 r—89,/90_CONCENTRATION (3iCi /) 1.1353E-01 |

Saraple Count Rale (Rs) = (Total Cotints (TC) / Count Time (CT)) - Backaround in cpm (BKG)

S5r-89 /80 yCi/L = Rs*1000mL/L *DFDDF/(C1 + C2 * {1 - e ta Lhe power of ((~nalural log 2) / 64.2 * DT }) *S5*Rer *2220000dpm /)1Ci)
NOTE: 64.2 = Half Life for Y-00 and Rec. = Fractional Carrier Recovery (¥2-W1} / (CVA 1 0.1000))

Sr-89/90 yCi/mlL = {Sr89 /90 nCi/L) / 1000mL/L

Relative Counting Error = The Square Root of {(TC + BKG * CT) / (TC - BKG * CT))

Percent. Carrier Recovery = (Net Weight / Expected Weight) * 100

NOTE: Expected Weight = CVA * 0.1

Deteclion levels and Less Than Values are determnined from Procedure LA-508-002.

[51-89/90 CONCENTRATION = 1.14€-01 jCi/L S

DETECTION
Ir-89,/00 CONCENTRATION = 1.14E-04 pGi/ml LEVEL
[RELATIVE COUNTING ERROR = 12.8% J 4.05E-05

pCi/mL
[PERCENT CARRIER RECOVERY = 84.2% |
_ 931

IData Entry by: > o — Date: 21-Sep-23
Approved by: M Date: =z_( S&T 13

Form Mt Rewv. 2.1 Page 1 of 1



STRONTIUM 90 ANALYSIS - ACID DIGESTION

W7z

WHC-SD-WM-DP-053 REV O

G0 =75 et o

Ni% 5.55

§r Galeulation (CRPC_CAL 2.9)

o Z? By: £H BARILA 4, on w9-20-1893 ot 16:94:07
_’2_,__——’1&'-'-'1_1-11}4&:11 soant Seeff @ (3315 Teff @ 4443
/2 Sample size : 1 sl Diluticn : 1 Methed : 1

Sazple #7-3 :

Koust $ 1 Decay tiee = 3.33 bes . 1
m _ !

------------- - 16.0 = 1.91181-02 ufi/L strontiua, |
ib

—— —— ———— =

S e

BEST AVAILABLE COPY

' 992




PLACE ANALYTICAL CARD IN BOX BELOW-DQ NOT WRITE IN SPACE

WHC-5D-WM-DP-053 REV 0

I Sample Pars Date Time lseued Priorly
Y S34.-88081 107-AF 5- 3-93 J10:88 =5
Oererm ration Mertoad Stancara Resull Uras Crarge Coce Aeruns
Sr90 LA-220-101 uCi Mi, N1L17 D
Sample Sze 5Q51D Customer 10
2 Sl ) + Ll v 107APCOM
Remarks. Calcutations. Results 6

gL
T jj T-\I’
————— T

A 0.06 7/ -3y

DUPLICATE SAMPLE
Sp. e : 155
e - 2-00 93

e e

(J:_‘ o

L0

Analyst - 1 Analyst - 2 Anaiyst - 3 Anaiyst - 4 Analyst - 3
. -
—_— - =
9 el ey
i
Hrs Hrs Hrs Hrs Hrs
Date Time Completed Lab Unit Mgr
e I ol , z
ID-783| /boo 723

[ 54.6800-061 19-30- 83}

Sr-89/90 LA-220-101(D-0),102(E-0),104{D-0),105(E-1} LIQUIDS DUPLICATE
siisl N ETECTOR NUMEER 11 |FARRIER ADDED in ml {CVA) 1.000
TAL COUNTS {T0) 308 [[:ROSS WEIGHT (w2} 7.4129
UNT TIME in MINUTES (CT) 10 [[fARE WEIGHT (w1) 7.3458
BACKGROUND in cpm (BXG) 16 |NET WEIGHT (¥3) 0.0671
{GAMPLE VOLUME in mL (s9) 1.000 |DELTA TIME (01} 3.5
HUTION FACTOR (o) 1 |[ER-90 EFFICIENCY FACTOR (c1) 0.3919
DIGEST DILUTION FACTOR  (DOF) 5 [~50 EFFICIENCY FACTGR (c2) 0.4443
EAMPLE COUNT RATE {Rs) 14.80 |Rmaz N/A
['RITICAL IEVEL 1c) 2.95 IDETECTION LMIT L) | 6.18 |
br-89 /90 CONCENTRATION {uCi/L) || 1.2165E-01 |

Sample Count Rate (Rs) = {Total Counts (TC) / Count Time (CT)} - Background in cpm (BKG)
Sr-89/90 pCi/L = Rs*1000ml/L *DFDDF/(Cl + C2 * {1 - e to the power of ({-natural log 2) / G4.2 * DT }) "SS*Rec*22200004dpm /pCi)
NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-¥1) / (CVA x 0.1000))

Sr-B9,/90 yuCi/mi = (Sr-89/90 pCi/L) / 1000mL/L

Relative Counting Error = The Square Root of {(TUC + BKG * CT) / {TC - BKG * CT))
Percent Carrier Recovery = (Net Weighl / Expected Weighl) * 100

NOTE: Expected Weight = CVA * 0.1

Detection Llevels and Less Than Values are determined from Procedure LA-508-002,

[51-89 /90 CONCENTRATION = 1.22E-01 yCi/L |

DETECTION
[F1=89 /00 CONCENTRATION = 1.22E-04 3Ci/ml | LEVEL
{RELATIVE COUNTING ERROR = 14.6% f 5.08E-05

nCi/ml
[PERCENT CARRIER RECOVERY = 67.1% |
- 993

[Date Entry by: Wj‘% " Date: 21-Sep-93
“A_pproved by: /’% Date: 2L SEFT. 43
Form M1 Rev, 2.1 Page 1 of 1



STRONTIUM S0 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REVQ

z

G20 -TF & S5 DI 7,579,
Se Celeulation (CRPG_CAL 2.0}
_@ oy I8 BARELA . oo 09-30-1993 &% 16:54:28 _
et T finch wount Sroeff: 3819 Teff 4443 !
/2 Saple size : 1 al Dilutloa o 1 Bethed : 1 !
Sagple £ 0.3
Hount # 1  Jecay iiane = 3.30 irs
kit
------------- - 169 s LESEE-02 uli/l strontive
10
\/ 34- 8386
i
.."_ l
- I
' |
B
I
»
B
A

BEST AVAILABLE COPY

394




STRONTIUM 90 ANALYSIS - ACID DIGESTION

WHC-5D-WM-DP-053 REV 0

Senal No Sampie Poimi Dale Time ltsued Prionty

Y 34.-8986] 107-AP - 8- 3~93 [10:36 25
Determination Methoo. Standarg Aesult Units Charge Coce Rerung
Srg0 LA-220-101 % RECOVERY N1L17 0
Sample Siuze + l b ,@Jﬁcliil Customer 1D

2 A i Govrer 23810 107APCOM

Remarns Calculanons. Resyils 6 7. L{J} gl
SAUPLE SPIKED, 1D 7 150k

T3 9-20 43 1085/

SPIRE VOIUHETreg VA LiRE
SEp TiMeT: /5D

Oarg : 7-20-43 1-127% = /1353 ") %“’) y
1-137%

\
o

P/]
> ? 7' /e
Analyst - 1 Analysi - 2 Anaiyst - 3 Analysl - 4 Analyst - 5
Hrs Hrg Hrg (8 ) Hrs

00923 | vlvo | (PDmn—

54.6800-061 (R-10.8)

o Calelation (CRPC_CAL 2.0

el B ’m}ly' , 62820, on 03-20-1983 at 18:17:44
_,Z(eﬂ_,ﬁ——m. -ioch souct Sreff 1 3519 Veff @ 4443

e Sarple size : 1 ol DBiluticn : 1 Yethod : 1

Sasple # 7-3
Youct & 1 Decay time = 3.56 hes

------------- - 160 = 9.337C-01 ufi/l strogtium ) /127V
= e
( 10FA% ¥19)

y34-815¢

e g et ek S e e e s e - - e ———— .

* BEST AVAILABLE COPY

993




WHC-SD-WM-DP-053 REVO

STRONTIUM 90 ANALYSIS - ACID DIGESTION

: Senal Np Sampile Point Dale Time Issued Prionty

; V 34.-8086( 107-AP - 3-93 {10:56 25

i Determinanon Melhod. Standard Resull Lmits Cnarge Code Rezruns

; Sr80 LA-220-101 % RECOVERY N1L17 G
Sample Sue + | rnp A 1?6“: [ Cuslomer 1D

12 4D el Selurrer 36510 107APCOM

) Remasky Calculatans Pesulls ?’ ({‘l 7/

I .

' SAMPLE SPIKE %i‘7.5q35P_4
DUPLICATE e d3B TS

i _— ——— leze

" | SPIKE ID: S+ 90857 T.8. Po0-2F 0,08%7 15

| SPIKE VOL:‘ l% N

HMG: (635 /o7
>P batE: 2-9043 ({7395 = . /Afcs//{)(/”g)gfw’ i/Z

--bgfnc&) oo [1137¢ 97.1 e

Analyst - 1 Analyst - 2 Aralysi -3 Analysl - 4 Anaiyst - §

Hrs Hry His Hry Hry

G-0-23 | Jooo | s | o

54.6800-061 +R-10-80)

l/’/&z | G55 = Jése

Al = 725
3e Caleulation (Ci2C_C8L 2.00°
377é S 5}1_}1" LA, 62620, on 03-20-1983 23 19:17:17

B17 7 -izeh soust Sroeff ; (8IS Y eff : 4443
Sample gize © 1 el Dilution : 1| Yethed : |

Sample ¥ V-3

Pount % 1 Decay tize = 3.75 brs

------------- - I6.0 s 4761805 uCi/L strontiua
1 -
-£39

\ 54~ 08¢

BEST AVAILABLE COPY

Q96




- Ao
v

WESTINGHOUSE HANFORD COMPANY
222-S LABCRATORY
ANALYTICAL BATCH

Pated 15,

WHC-SD-WM-DP-053 REY o

Lab Segment Serial No. Customer iD:
V3y /O72ARCHOM
Analysis: Sample Prep: :
L /09 Aeet
Instrument: zgﬁgz% Procedure/ Rev: IA =378~ o3 | g-;)
Technologist: © fYE LAL ( St &, ) Date: F-1l- 93
Starting Time: 3500 $-1i-13 Temperature EN
Ending Time: 117 2 F-fr-p3 Chemist: < Cell oS
Comments:
) Description Lab ID Description Lab 1D
1| S70 fan =& 44T A
2 8k V23-pdps | |12
3 Cacm 4l Vsg -y 944" | |13
41 pupbocals  Coopls sy - sdpg” 1|14
5 ft-‘nﬂ;\a& t (fp;}b g - 98 | 18
8\ pupbort & crck, Vg - rops” | 116
7 ’ ! ' 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
LACS {381 ( 1nd)
YIPH‘J. (38 ml)
At &l
s

A-6000-881 (03/92}



WHC-SD-WM-DP-053 REV0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-378-103 Aug 12, 1993
PREPARED BY: 4 DATE COMPLETE:
* K Kawabata R Aug 13, 1993
UNITS: uCi/mL
SPLNAME | 'SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%| %REC| DETLIM | % CTER
STD63BSY | Va2 1129 | B.01E-1 102.2 5.0
BLANK V33 li29 | <3.81E5
107APCOM | Va4 1129 | <435E5 | <3.57ES NA | NAC 3.81E-5 |N/A
N/A
107APCOM _|V34/Spike| 1129 | 7.43E4 | 7.31E4 | 7.37E-4 | 1.6 | 94.8 | 3.81E5 54
93.3 56
NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

988



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

557 ‘WHC-SD-WM-DP-053 REV0
Senal No Sample Pormi ’ Date Titne Issued Prionity
Y SE.-55350 107-AP 8- 3-53 |10:44 25
Optremimnatin Method Standard Resull Unis Charge Code RAerung
1103 LA-373-1073 % RECOVERY N1L17 0
3ample Size Customer 1D
7 | md STD
Aemarks Calculations. Results
EDP $925 ITANK ) - ol 1%
T T (e
v . 3, . o -
GROSE WT. 4 77 /X (\ TN
TARE WT._2.7/7/0% o
NET W

St I

Wl }
Analyst - Analyst - 7 Analysl - 3 natysi - 4 Analyt
Gy Lotte gl /

Hrs Hrs Hrs Hrs

e’ d
Date Time Compleled Lab Unit Myr pg— '

® g pr :
$-ta 53 )i 0 et —

54-6800-067(R-10.-83)

G"'-J- PR~ ~-l..3‘?j

1-129: LA-378-103 (B-1) LIQUIDS STANDARD
sross Weight (wt2) 2.7912
flrare Weight fwt1) 2.7668
ass Precipitate (net wtl 0.0244
~129 i / Sample  from GEA (1-129 GEA) |6.41E-4
ample Yolume in ml, {SS} 1
ilution Factor {DF}) 1
igest Dilution Factor {DDF) 1
rrier Fractional Recovery (Rec) 0.8000
IODINE 129 = 8.01E-01 i/l |

The carrier solution contains 0.281131 gm’s of Ki/mL. One mL of the solution

is equivalent to 0.0305 grams.

Carrier Percenl Recovery

{wt2—wil) (100}

0.0305

128 pGi/L = (I-129 GEA) {1000mL/1) (DF) (DDF) uCi/mL = jCi/L,

(Rec) [SS) 1600 mE/I,
| [ODINE 129 = 8.01E-04 jCi/ml |
| CARRIER PERCENT RECOVERY = 80.0% ;
oata Entry by: TN TR o Date: 13-Aug-93
[IApproved by: C"‘}(E e Date: [34ve $ 3
Form 1 Rev. 1.1 Page 1 of 1

333



PLACE ANALYTICAL CARD !N BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-053 REV 0
Y/ I — -
Senal No Sample Point S Date Time Issued Priotily
V 33.-5885( 107-AP 8- 3-33 110:573 o5
Dwrterrrmnatin Metnod Standard Resu!t Un:its Cnarge Code Aeruns
1129 LA-373-103 uCi/ML N1L17 0
Sample Sige Cuslomer 10
7T ,,.,Q_ BLK
Remarks, Calculatons Results
REAGENT BLANK - P
. Gt T 2.7 ] 84
COUNT A5 uCl/L
' Tark: 277 3¢
T —
N 802
£ 351es® o a r¢
Ss L
Analyst - 1 Analyst - 2 Apalyst - 3 Analyst - 4 Anatyst - 5
777 1B /
Hrs Hrs Hrs CH:—7/__,:H7/
Dare Time Compleled Lab Unit Mgr /gﬂ /
4-12-93 15300 A o o — 1/ S
"ﬁ—snwyél 1#-10-83)
(g~2) sz, 124373
1-129: LA-378-103 (B-H LIQUIDS BLANK
i BB NG S bross Weight {wit2) 2.7984
33-5686 are Weight {wt1) 2.7738
S L ass Precipilate (net wt) 0.0246
' -129 §Ci / Sample  from GEA (1-129 GEA) <3.07E-5
mple Volume in ml, (SS} 1
ilution Factor {DF} 1
igest Dilution Factor (ODF) 1
arrier Fractional Recovery {Rec) 0.8066
losr13/93 I IODINE 129 = < 3.81E-02 G/l |
The carrier solution contains 0.281131 gm’'s of KIfmL. One mL of the solution
is equivalent to 0.0305 grams.
Carrier Percent Recovery = (wt2-wt1) (100)
0.0305
-129 uCi/L = (--129 GEA) {1000ml./1) (DF) (DDF} pCi/mbl = pCi/L
{Rec) {SS) 1000ml/L
| [ODINE {29 = < 3.81E-05 jCi/ml |
i CARRIER PERCENT RECOVERY = 80.7% |
[Data Entry by: =, et < o o’ Date: 13-Aug-93
IIAppmved by: e e Date: {3 dve 3
Form 1 Rev. 1.1 1000 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

= — WHC-SD-WM-DP-053 REV 0
"Senal No Sample Point Date Time lssued Prionty
v 34.-5785| 107-AP 8- 3-93 110:56 25
Determnation Melhog Slangard Resull Urits Charge Codr Reruns |
[129 LA-378-103 wCi /M, N1L17 0
Sample Size Custgmer ID
2l 107APCOM
Remarks, Calculations Resulls
COUNT AS uCl/L . ;
Gurs® 2§ 13
. 21873
- TML . . - 43
L4350 — maed AT
/ }'\J" G 2O
Sunole
Analysl - 3 Analys] - 2 Analyst - 3 Anaiyst - 4 Analyst 5

i H H - 7
Date - Time Completed Lal Upit Mgr CA? / //
d-+-73 p'-..,loc::j/‘:x‘“ %(j g

T54-5800881 (RA0-83)

)
(B~ 5t 12-13-73
I 129 LA 378 1 03 (8-1) LIQUIDS SAMPLE
(wt2) 2.8113
are Weight (wtl) 2.7873
|Mass Precipitate inet wt) 0.024
-120 pCi / Sample  from GEA (11129 GEA) <3.42E-5
Bample Yolume in i, {SS) 1
bilulion Factor {DF} 1
ADigest Dilution Factor _{DDF) 1
arrier Fractional Recovery (Rec) 0.7869
[ODINE 129 = < 4.35E-02 y(i/L |
The carrier solution. contains 0.281131 gm’s of KI/mL. One mL of the solution
is equivalient to 0.0305 grams.
Carrier Percenl Recovery = (wt2-wt1) (100)
0.0305
-129 pCi/L = (1-129 GEA} (1000mL/1) (DF) (DDF) pCi/ml = nCi/L
(Rec) (SS) _ 1000mL/L
1 [ODINE 129 = < 4.35E-05 yCi/ml )
i CARRIER PERCENT RECOVERY . = 78.7% ]
A0UT -
IData Entry by: o ————FT e Date: 13-Aug-93

ﬁApproved by: et Q("’Q‘{nu. e Date: 13440 93

Form 1 Rev. 1.1 Page 1 of 1




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

563 ——WHC-SD-WM-DP-053 REV 0
Senal No Sample Painl Dale Time Issved Prionty
V. 34.-5885| 107-AP B- 3-93 |10:568 |25
Determination Method Standard Resull Units Charge Code Rerunsg
1129 LA-378-103 uCi /ML NI1L1Y 0
Sample Size ) Customer 1D
2 Imd 107APCOM
Remarks, Calculations. Results
DUPLICATE SAMPLE 6 © oy 7
e - .
COUNT AS uCI/L " 74
mas 21477
£351ET PR
Sn S
Analysl - i Anglyst - 2 Analyst - 3 Analyst - 4 Analyst - 5
é &’—4&&
B Hrg Hrs Hrs Hrs '4) r:rs_,»
Y /
Cate Time Compieted Lab Unn Myr /
§-r2-73 A e e "'"'—-'/’@ //,j/(g
S Vsieagfosr R-10-AD)
(B-A) sk. [i-13 -73
1-129: LA-378-103 (8- LIQUIDS DUPLICATE
s NO {wt2) 2.7749
(wil) 2.7497
{net wt) 0.0252
from GEA (1-129 GEA) <2.95E-5
(85 1
(DF} 1
3Digest Dilution Factor {DDF} 1
[amier Fractional Recovery (Rec) 0.8262
8/13/93 IODINE 129 = < 3.57E-02 i/l I

is equivalent to 0.0305 grams.

Carrier Percent Recovery

The carrier solution contains 0.281131 gm's of KifmL. One mL of the solution

{wl2—wtl} (100)

0.0305
129 pCi/L = (1-129 GEA) (1000ml./1) (DF) (DDF) uCi/ml = §Gi/L

{Rec) (S9) 1000mL/L
| IODINE 129 = < 3.57E-05  jCi/ml |
| CARRIER PERCENT RECOVERY = 82.6% i

1002

[Data Entry by: e e Date: 13-Aug-93
fiapproved by: e et _ Date:  j4ave 33

Form 1 Rev. 1.1

Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

L5CS ——  WHC-SD-WM-DP-053_REV
Seral No Sample Point Date Time 1ssued Prignly
V -5985] 107-AP 8- 3-93 [10:56 25
Deermination Method Standard Result Unids Charge Code Aoruns
1129 LA-378-103 % RECOVERY MLL17 9]
Sample Size Cusiomer 1D
7 gl 107APCOM
Remarks Calculanhons Resulls
SAMPLE SPIKED ID
prte - 2.7 ]
SPIKE ID (J‘Bf qﬁ% 7778
SPIKE VOLUME & = 7740
COUNT AS uCIl/L
K 2,023 F
1““ wT
G S
Anatyst - 1 Analyst - 2 Analyst - 3 Anaiysl - 4 Apnalyst 5
. f;tzﬁ:%@m - )|
Mrs Hrs Hrs H %/
( A
Date Time Compleled Lab Umil Myr j a y
f42-13 M 2o = ~ %ﬁ/@
LENrYy ss 1 {R-1G-83}
(B~3) 5. /=13 -¥3
l 129 LA 378-103 {B~1) LIQUIDS CHK EXT NO.
[ Saral (wi2) 2.7978
{wtl) 2.774
{net wt) 0.0238
129 ynCi / Sample  from GEA {1-129 GEA]) 5.8E-4
mple Yolume in mbL {S8) 1
ilution Factor {DF) 1
igest Dilution Factor (DDF) 1
MH Fractional Recovery {Rec) 0.7803
08/13/93 | IDDINE 129 = 7.43E-01 G/l i
The carrier solution contains 0.281131 gm’'s of KI/mL. One mL gf the solution
is equivalent to 0.0305 grams.
Carrier Percent Recovery = wt2-wtl) (100
(.0305
129 pGi/L = (1-129 GEA) (L0DOmL/1) (DF) (DDF} uCi/mL = Wi/l
{Rec) (55) 1000mi./1,
1l I0DINE 129 = 7.43E-04  uCi/mL B
l CARRIER PERCENT RECOVERY = 78.0%
IData Entry by: e A et Date: 13-Aug-93
B&proved by: e A Date: J3 49 94

Form 1 Rev. 1.1

Page 1 of 1



e e AL AR i & —da e s e . e

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT .WRITE IN SPACE

S6y WHC-SD-WM-DP-053 REV 0
Senal No~ Sample Poiny "= Date Time Issuea Prionty
Vv 34. —RO“': 107~AF G- 3-95 |10:586 25
Determinalion Method. Standard Aesult Unus Charge Code Reruns
1129 LA-378~-103 % RECOVERY N1L17 0
Sample Size Customer 1D
? il 107APCOM

Remarks. Calcualalions. Resulls

SAMPLE SPIKE

DUPLICATE 2 4o /3
SPIKE ID B.r{ e e 200 1
SPIKE VOL 2N e 27778
\(U 0.04 3 &
( ]g‘)\ . )\Jj’ .
Sie Fel
Analysl - § Analyst - 2 Anatyst - 3 Analyst - 4 Anaiyst -5
' D.ﬂ‘?m’&;p /

—

Date Time Compleled Lab Uil Myr
P e é’/d%/

61 u( 10 B
(B=+) L 2-13-73
-129: LA-378-103 {(B-H ~ LIQUIDS ERR

: s Weight fwi2) 2.8013
t;m Weight fwt1) 2.7778
‘i (Mass Precipitale {net wt) 0.0235

-129 pCi / Sample  from GEA {I-129 GEA} 5.63E-4
"""" {Bample Yolume in ml {SS) 1
ilution Factor (DF) 1
igesl Dilution Factor (DDF) 1
i’lam'er Fraclional Recovery (Rec) 0.7705

H IODINE 129 7.31E-01 pCi/L

The carrier solution ¢ontains 0.281131 gm’s of KI/mL. One mL of the solution
15 equivalent to 0.0306 grams.
Carrier Percent Recovery = (wt2-wt1)} (100}
0.0305
1-129 G/l = {I-129 GEA) (1000mL/1) (DF) (DDF) uCi/ml = uCi/L.
' (Rec) (SS) 1000mL/L,
i IODINE 129 = 7.31E-04  yCi/mL |
] CARRIER PERCENT RECOVERY = 77.0% ]
[Data Entry by: e Y =K, L S— Date: 13-Aug-93
lApproved by: o Q%&T—a(o-_}: Date: 13 A0C )

Form 1 Rev. 1.1 ) Page 1 of 1
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*

* A GAMMA SPECTRUM ANALYSTIS

*

*
*
*

k kK ok Kk ok k k k ok ok Kk Kk ok k Kk k k Kk k & k k Kk k Kk kK k *k k& *k k & k *k Kk %

CANBERRA SPECTRAN-F V2.06 SOFTWARE
12-AUG-9320:11:51

///j V104

§-/A2-75

N

WHC-SD-WM-DP-053 REVO0

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0

DETECTOR NUMBER: 6 / GEOMETRY NUMBER:
SPECTRUM SIZE: 4096 CHANNELS '
ORDER OF SMOOTHING FUNCTION: 5

1

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: §5.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:

ANALYZED BY:

SAMPLE DESCRIPTION: Vv-32-5585
GEOMETRY DESCRIPTION: [I-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000£+00 EA
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 19:21:40
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICTENCY CALIBRATION PERFORMED 18-JUN-90

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES

1003

O , e- .




12-AUG-9320:11:51
PEAK ANALYSIS WHC-SD-WM-DP-053 REVO

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1€ 149.24 29.71 1.65 1266. 20591. 2.4

2C  162.55 32.37 1.85 1185. 695. 39.4 CE-144

3¢ 169.75 33.81 1.65 1140. 4045. 8.1 CE-144

4 199.19 39.69  1.52 528. 2780. 5.0 [I-129,BI-212,
CE-144

5C 3309.e1 662.27 2.28 33. 2210. 4.3 C(CS-137

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOZ24

BACKGROUND DESCRIPTION: BKG .
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00

BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT

1006



12-AUG-9320:11:51 '
WHC-SD-WM-DP-053 REV 0

SAMPLE: V-32-5585

DATA COLLECTED ON 12-AUG-93 AT 19:21:40 |

DECAYED T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<2.75E-06 - LLD<2.75E-06 59.54

AM-243 LLD<1.21E-06 LLD<1.21E-06 74.67

1-129 6.41E-04 +-3.18E-05  6.41E-04 +-3.18E-05 39.60 0.09

SB-125 LLD<2.50E-05 LLD<2.50E-05 176.33

SE-75  LLD<2.14E-06 LLD<2.14E-06 136.00

SN-113  LLD<6.33E-06 LLD<6.33E-06 391.67

TOTAL 6.41E-04 +-3.18E-05  6.41F-04 +-3.18E-05

EBAR = ***%% MEY/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 6.41E-04 (+-3.18E-05) UC/EA
% TECH. SPEC. = 11.12 (+-0.55)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

149.24 29.71 20591. 2.4  2.83E+01
162.55 32.37 695. 39.4  7.35£-01
169.75 33.81 4045. 8.1 3.79E+00
3309.61 662.27 2210. 4.3  9.46E+00

1007
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* *
* . GAMMA SPECTRUM ANALYSTIS *
* *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE WHC-SD-WM-DP-053 REV 0

12-AUG-9321:08:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS :

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPFTTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
A ZED BY:

SAMPLE DESCRIPTION: V-33-5685 |

GEOMETRY DESCRIPTION: T1-129/CULTURE TUBE

SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 20:18:04
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1008
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12-AUG-9321:08:13

p 4E AK ANALYSTIS WHC-SD-WM-DP-053

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR‘ NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

I1C 3309.48 662.25 1.80 24. 2114. 4.4 (S5-137
ERROR QUOTATION AT 1.96 SIGMA
PEAX CONFIDENCE LEVEL AT 95.0%
C - MULTIPLET ANALYSIS CONVERGED NORMALLY
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-S0 AT 13:00:00

BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

1009
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12-AUG-9321:08:13 |
WHC-SD-WM-DP-053 REV 0
¢ _E: V-33-5685

DaiA COLLECTED ON 12-AUG-93 AT 20:18:04

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 LLD<2.56E-06 LLD<2.56E-06 : 59.54

AM-243 LLD<1.29E-06 LLD<1.29E-06 74.67

[-129  LLD<3.07E-05 LLD<3.07E-05 39.60

SB-125 LLD<2.50E-05 LLD<2.50E-05 176.33

SE-75  LLD<1.95t-06 LLD<1.95E-06 136.00

SN-113 LLD<4.62E-06 LLD<4.62E-06 391.67

TOTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOGTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

Co...ROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

3309.48 662.25- 2114. 4.4  9.05E+00

1010
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* GAMMA SPECTRUM ANALYSIS *
* *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE ,
WHC-SD-WM-DP-053
12-AUG-9322:09:44

ANALYSTS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY:

SAMPLE DESCRIPTION: V-34-5785

GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE

SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000£+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSTS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 21:19:32
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1011
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12-AUG-9322:09:44

PEAK ANALYSTIS WHC-SD-WM-DP-053

PK  CENTROID ~ ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %
1€ 3309.07 662.17 1.67 i6. 2044, 4.4 (S-137
ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%
C - MULTIPLET ANALYSIS CONVERGED NORMALLY
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO24
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00

BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

1012
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12-AUG-9322:09: 44 WHC-SD-WM-DP-053 REV 0

SAMPLE: V-34-5785
DATA COLLECTED ON 12-AUG-93 AT 21:19:32
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 LLD<2.54E-06 LLD<2.54E-06 59.54

AM-243 LLD<1.32E-06 LLD«1.32E-06 74,67

[-129  LLD<3.42E-05 LLD<3.42E-05 39.60

SB-125" LLD<2.19E-05 LLD<2.19E-05 176.33

SE-75  LLD<2.0BE-06 LLD<2.08E-06 136.00

SN-113  LLD<6.00E-06 LL.D<6.00E-06 391.67

TOTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

£ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

3309.07 662.17 2044. 4.4 8.75E+00
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GAMMA SPECTRUM ANALYSIS *
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
WHC-SD-WM-DP-053 REy o
12-AUG-9323:07:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV .

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
\LYZED BY: h

SAMPLE DESCRIPTION: V-34-5885

GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE

SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000£+00 EA

ANALYSIS LIBRARY FILE: ANLI129

COLLECT STARTED ON 12-AUG-93 AT 22:17:15
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

1014



12-AUG—§323:07:25

PEAK ANALYSIS WHC-SD-WM-DP-053 REV 0

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

l 161.77 32.21  1.37 306. 573. 14.8 C(t-144
2C 3304.76 661.30 1.33 15. 526. 39.3 (S-137
3C 3309.66 662.28 1.33 15. 1547. 14.5 (S-137
4C 3315.12 663.38 1.33 15. 321. 51.1

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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12-AUG-9323:07:25 '

WHC-SD-WM-DP-053 REV 0
S F: V-34-5885

DA1A COLLECTED ON 12-AUG-93 AT 22:17:15

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCL IDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<2.60E-06 LLD<2.60E-06 59.54

AM-243  LLD<1.19E-06 LLD<1.19E-06 74.67

[-129  LLD<2.95E-05 LLD<2.95E-05 39.60

$8-125 LLD<2.41E-05 LLD<2.41E-05 176.33

SE-75  LLD<2.14E-06 LLD<2.14E-06 136.00

SN-113  LLD<6.33E-06 LLD<6.33E-06 391.67

TOTAL 0.00E-01 +-0.00E-01  0.00E-01 +-0.00E-01

ERROR QUGTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

Ct...ROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

- 161,77 32.21 573. 14.8 6.14E-01
3304.76  661.30 526. 39.3 2.25E+00
3309.66 062.28 1547. 14.5 6.62E+00
3315.12  663.38 321.  51.1  1.38E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
13-AUG-9300:02:53 WHC-SD-WM-DP-053 REV 0

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANALYZED BY:

SAMPLE DESCRIPTION: V-34-5985

GEOMETRY DESCRIPTION: ~I-129/CULTURE TUBE

SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA ‘
ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 12-AUG-93 AT 23:12:41
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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13-AUG-9300:02:53
PEAK ANALYSIS WHC-SD-WM-DP-053

PK CENTRCID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

PEAK AT CHANNEL  134.2 DROPPED FROM MULTIPLET ANALYSIS

17 149.22 29.70 1.67 1140. 19444, 2.2

27 169.14 33.69 1.67 1081. 4202. 7.2 CE-144

3 200.02 39.86 1.43 536. 2513. 5.4 1-129,BI-212,
CE-144

4C 3305.37 661.42 1.52 11. 442. 72.0 C(CS-137

5C 3309.47 662.25 1.52 9. 1367. 24.4 (S-137

6C 3314.58 663.27 1.52 6. 265. 90.6

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIODENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

B~ SROUND WAS INSIGNIFICANT

1C18
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13-AUG-9300:02:53

SAMPLE: V-34-5985 WM-DP-053
DATA COLLECTED ON 12-AUG-93 AT 23:12:41 . WHC-SD-WM-DP-05
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECTY.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-241 LLD<2.40E-06 LLD<2.40E-06 59.54

AM-243  LLD<1.14E-06 LLD<1.14E-06 74.67

1-129 5.80E-04 +-3.13E-05 5.80E-04 +-3.13E-05 39.60 0.26

SB-125 LiLD<2.52E-05 LLD<2.52E-05 176.33

SE-75  LLD<2.11E-06 LLD<2.11E-06 136.00

SN-113 LiD<5.89E-06 LLD<5.89E-06 391.67

TOTAL 5.80E-04 +-3.13E-05 5.80E-04 +-3.13E-05

EBAR = ****% MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 5.80£-04 (+-3.13E-05) UC/EA
% TECH. SPEC, = 10.05 (+-0.54)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

149.22 29.70 19444 . 2.2 2.68E+01
169.14 33.69 4202. 7.2 3.97E+00
3305.37 661.42 442. 72.0 1.89E+00
3309.47  662.25 1367. 24.4  5.85E+00
3314.58 663.27 265. 90.6 1.13E+00

1219
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-F V2.06 SO E
CANBERRA SPECTRAN FTWAR WHC-SD-WM-DP-053 REV 0

13-AUG-9301:03:34

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
AN VZED BY:

SAMPLE DESCRIPTION: V-34-5085

GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE

SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 13-AUG-93 AT 00:13:25
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATIOGN PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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13-AUG-9301:03:34
PEAK ANALYSIS 'WHC-SD-WM-DP-053 REV 0

PK  CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

PEAK AT CHANNEL  161.2 DROPPED FROM MULTIPLET ANALYSIS

17 149.17 29.70 1.87 1296. 18782. 2.3

27 169.26 33.71  1.67 1122. 4322. 7.1 CE-144

3 199.13 39.68 1.45 588. 2442. 5.6 1-129,BI-212,
CE-144

4% 3306.26 661.60 1.47 20. 823. 48.3 (S-137

5% 3310.66 662.48 1.47 20. 1152. 35.8 (S-137

6% 3316.23 663.60 1.47 19. 178. 150.7

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

$ - MULTIPLET ANALYSIS CONVERGED DUE TO LACK OF CHI-SQ IMPROVEMENT
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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13-AUG-9301:03:34 WHC-SD-WM-DP-053 REV 0

§  E: V-34-5085
0., . COLLECTED ON 13-AUG-93 AT 00:13:25
DECAYED T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCL IDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<2.30E-06 LLD<2.30E-06 59.54

AM-243  LLD<1.24E-06 LLD<1.24E-06 74.67

I-129 5.63E-04 +-3.15E-05 °  5.63E-04 +-3.15E-05 39.60 0.08

$8-125 LLD<2.69E-05 LLD<2.69E-05 176.33

SE-75  LLD<2.17E-06 LLD<2.17E-06 136.00

SN-113  LLD<7.12E-06 LLD<7.12E-06 391.67

TOTAL 5.63E-04 +-3.156-05  5.63E-04 +-3.15E-05

EBAR = **%** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 5.63E-04 {+-3.15E-05) UC/EA
% TECH. SPEC. = 9.76 (+-0.55)

ERROR QUOTATION AT 1.96 SIGMA
L'™ CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

149.17 29.70 18782. 2.3 2.59E+01
169.26 33.71 4322. 7.1  4.08E+00
3306.26  661.60 823. 48.3  3.52E+00
3310.66  662.48 1152, 35.8 4.93E+00
3316.23 663.60 178. 150.7 7.62E-01
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WESTINGHOUSE HANFORD COMPANY

LYzt js557s—

222-S LABORATORY

ANALYTICAL BATCH

WHC-SD-WM-DP-053 REV 0

Lab Segment Ser’iaI/No.
N - 3 I

Customer |D:

LD ST Lo

Analysis: l/ }) . Sample Prep:
/ ‘.>) 37 4 ?/:’74-7/9)#
Instrument: . ; 5 Procedure/Rev: / . 7 2% sy 7. 1.7
TQChn0i09|Stﬁj{/k(ffﬁ/%/fM : Date: '9_'2, g7
Starting Time: DU Temperature/é//:?

Ending Time:

/JJL/U

Comments: Bl” 59#\ feSPmJCJ Lirth M_ﬁcﬁrmﬁfc on runn:nq Mu

batch o e direct tather dhon e Gaid digest.

Description Lab ID Description Lab ID
! ST Y-72-grez) | M1
2 oz Vs 127 £457] |12
3 CAM Pz goyal |13
4 (D002 /-7 gecg) |14
5 T -2y F283) |15
6 Al D \V-Ty- papd | 18
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Val. Aliquot Vol. Standard
Ldi O | Tr g e’
ke s o0
1023

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-933-141 September 2, 1993
PREPARED BY: , DATE COMPLETE:
L. L. Fritts Y - September 9, 1993
UNITS: uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%|%REC| DETLIM | % CTER
STD04B45 | V32 | Np237 | 1.55E+2 815 03
BLANK V33 | Np237 | <3.91ES 4.71E5 | 688
167APCOM | V34 | Np-237 | <14BE5 | <1.32E5 | N/A__ | N/A | 844 | 204E5 | 1169
785 | 2.04E5 | 1612
107APCOM | V34 | SPIKE | 6.42E2 | B597E2 | 6.20E2 | 7.3
NARRATIVE: [ ]NOSPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The counts on the cards for the duplicate sample and the duplicate spike were apparently switched.
The appropriate counts were used for the calculations. Rerun unnecessary.
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PLACE ANALYTICAL CARD N BOX BELOW-DO NOT WRITE IN SPACE

. WHC-SD-WM-DP-053 REV(Q

Senal No Sample Point Date Time lssusd Priotity
v 32.-8583] 107-AP 8~ 3-93 110:44 25
Oretetrunaion Method/Standard Resull Unus Charge Code RAeruns
Np237 LA-933-141 % RECOVERY N1L17 0
Sample Size

Cuslomer 1D

(DY A STD

Remarky, (‘:‘.alculalluns. Hesuits
EDP 35380 NP-237 =
STDH 7444 RESULT [.SS &7°

5TD VAL /,907> "Zric T S T

%/{//ﬂ % Analysi - 3
57455!%&/

Analyst - 4 Analyst -

3

Hrs Hrs Hrs

r 4 -

06-05\@'043/

Np LA-933-141 (H-0) Np-237 LIQUIDS STANDARD
En S NN G Jlmple Type Liauip
[Fanple Volue in mnl, (S8 0.100
ADintion Frlor (DF) 1
Mounl FAETON {1 /Mount Yalume in ml) (ML F) 2
igrsL Dilsition Paclor® (NDF) 1
e Counts (Ge) 86218
[rime connted in Minutes (Te) 30
Packermund in epm “'kﬁ)_ 7
e Lnax, or B2 [Sample Bale) ns Appropriate 2866.93
9/02/93 YCI/L i Nomple o Dlisesl ns Appropriale = 1.5497E + 02_]
Sarnple Counl Iate (Ks) = (Ge / Tc) - bkg
Np-237 yCi/L = k3t LUmL/LC DF 3 Y MUF C DDF / (0.5 * S5 * 2220000dpm/yCi )
WIERE: 3 i an Interud Picobioe Dilution Faclor and 0.5 is the Counling Effeciency Faclor,
Np=237 nGi/mlL = Kp-287 G/l / 1000ml/L

Relolive Counting By = The Sipure Kool of (Ce + bkg * Te) /1 (Ge = bkg * Te)!

Detection Levels ael Less Than Values mive determiined flom Mocodure LA-500-002.

T Np=287 pi/l, = 1.56E+02 |
DETECTION
l[ Np=237 1li/ml, = 1.55E-01 _" LEVEL
1@25 1.27E-04
nCi/mL
” Relative Counling Error = 0.3% ]
{Data Entry hy: m ] Date: 09-Sop-93
IApproved by: ﬁ.ﬁb Date: ¥ 9 /993
Form 1 Rev. 1

Page 1 of 1



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

273 .
¢¢/ 72" 32, - 3533
- %iiff —>
BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BO)( BELOW-DO NOT WRITE IN SPACE:

— WHC-SD-WM_

Senal No Sample Paint Date %Kued Rl_-h'nﬁy
Vv 33.-8683}] 107-AP 8- 3-93 !10:53 25
Gelermination Method- Standary Resull Unils Charge Code Reruns
Np237 LA-933-141 uCi /ML NiL17 0
Sample Size Cuslomer 1D
2200 pa S BLK

Agmarks. Calcutalions, Hesuils

REAGENT BLANK

£ 341X no"%c;/

%%ﬁ%

mi

Analysi - Anal», Analyst - 3 Analyst - 4 Analyst -5
fg,ﬁz‘%x
Hrs Hrs His /",/
; f Vd
Date Tine Compieted tan R ).ﬂ ///7/
N B WA Ao < 9
d S—— /5#6500-%5@'4‘1"-531
Np: LA 933-141 (H-0) Np-237  LIQUIDS BLANK |
n vnple Type 7 enler LOUD or SN LiqQuio
V33-8681 Raniple Yolwine in ml. (55) 06.250
Nlution Fuelor (DE) 1
Ivinl FACTOR (1 /Monnd Volume in ml) (ML F) 2
Yarsl Dihdion Faclor (DDF) 1
mes Counls {Gc) 202
lime enmnbidd in Minules (Te) 30
bekzbmid in epm {bkg) 6
; il s Broay, or Rs, (Swaple Rale) as Appropriale 1.81
09/02/93 WCi/L, in Suuple or Rigesl ns Appropriate = < 3.9098E-02 |
Sample Counl Rake (I8} = (G / Te) - bkg
Np-237 piCi/L = 1 EO00/L Y DF 3 MUF  DDF / [ 0.5 * S5 * 2220000dpm/)i )
WIERE: 3 is an lulerd Fawcbare Didulion Faclor and 0.5 is Uie Counling Effeciency Faclor.
Np-237 1Ci/mi = Np=237 )Ci/L / 1000ml/L
Relalive Counling Enur = The Square Rool of (Go + bkg * Te) /| (Ge = bikg * To) @
Deleclion Levels ninl Liss Thios Values e delesmined from Procsture LA-500-002.
It Np—287 i/l = < 3.91E-02 I
DETECTION
T Np=2a7 jiGi/ml, = < 3.91E-05 ] LEVEL
LESS THAN Value was Datermined from Rmax, 4.71E-05
nCi/mlL
[ Relative Counling Krror = 88.8% I
Date: 09-Sep-93

Data: Seqd- 9, }943

Form 1 Rov, 1

"Pago 1 of 1




ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053  REV 0

/- 73
2 7 \ 33, ~ TLR3
2h——
BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Senal No Sample Poinl SIS, Caite Time lasued Priorily
v 34.-8783[ 107-AP B- 3-93 |10:586 25
Qeterminafian Melhod: Standard Result Unis Charge Code Reruns
Np237 LA-933-141 uCi ML N1L17 0
Sampie Sue

Customer 1D

? b 2SO b/ 107APCOM
Remaras. Calculahioas. Resulls
<[48x10" MC.‘/M

2/ ./74’/

Analysl - 1 Analyst - 2 . Analysi - 4 Analyst - 5
. f?}"ﬁ““&/ e __/)
Mrs Hrs Hrs Hrs o> His
-
L

7 M@mlm-w-w

Np LA-933-141 (H-0) Np-237  LIQUIDS saMpLE |
RS b sunpdes Type 2 ealer LQUID or SOUN Liauib
Sunple Valune in mil, (55) 0.250
Wiliens Faelop . 03] 1
Mount FACTOR (1 /Mount Yolume in mi} (Mt F) 2
[Prigesst. Dilntinn Faclor (DDF) 1

s Coninls (Ge) 37

Fivoe conndd in Miniles {Tc) 30
ek in cpm {hkg) 1
P, Riax, o Bs (Ssmple Bale) as Appropriate 0.68
09/02/93 i/l in Sanple o Digesl as Appiopriale = ¢ 1.4779E.02 |

Sample Count fule (=) = (Ge /Te) - Dkg

Np-237 Ci/L = s 1000ml/L Y DF 3 * MUF* DDF / (0.5 55 * 2220000dpm/jCi )
WHERE: 3 is an Wilevnal P Diludion Faclor and 0.5 is Uie Counting Elfecieney Foclor.

Np=-237 pCi/ml, = Np=247 nGi/L / 1000mi/L

Relative Counling Evvwr = The Squire Hool of (Ge + Ukg * Te) /1(Ce - bkg * Te})

Detaction Levels sund Liss Than Values we deleimined from Prooodure LA-508-002.

[ Np=za? uCi/L

= < 1.48E-02 I
DETECTION
|l Np=287 nCi/ml, = < 1.4BE-05 I LEVEL
LESS THAN Value was Delermined from Rmax. 2.04E-05
pCi/ml
I[ Relabive Counling Error = 116.9% I
’ P
T S . TR
‘Approvod by: ze iy Dato: q 43
Form 1 Rov, 1 . Page 1 of 1
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ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0

T Vvad. g% 3
—/
BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE*

WHC-SD-WM-DP 53 BE"..;. _
Seral No. Sample Pont P Dale =C ime Issued” @ PPrionly
v 34.-8883| 107-AP 8- 3-93 |10:56 25
Ceterminalion Melhod/ Standard Result Unils Charge Code Reruns
Np237 LA-933-141 uCi /ML N1L17 0
Sample Size Customer 1D
? RO / 107APCOM

Remarks, Calcnlanians, Results

DUPLICATE SAMPLE

z//[/ -

FE5H—

</.32%10

< aﬁo’"

Anaiye MJ‘: L2 Analyst - 3 Anatyst - 4 Analyst - §
His Hrs His © Hrg Hig
>
v e /
Date Time Compieled Lab U 11 . // /
Peo 27| L0 (17
! L ‘-—-”/%ﬁ% fr-i0-a
Np: LA-933-141_(H-0) Np-237  LIQUIDS DUPLICATE |
Fonpde Type ? enlar LOUID s SOLID LiqQuip
Fatmple Yshnne in ml. {s) 0.250
Wlndion Foetor (N 1
1555 Mosnt FACTOR {1 /Mounl Volume in ml) (ML ) 2
28 - P i E  Reesl Diliiliony Facdor (PNF) 1
0 I‘.m:-.: Connls {Ce) 35
Fisrky cvnmled in Minutes (Te) 30
kel in cpm (bkg) 1
i J2 Rranx, or B (Sample Bale) as Appropriale 0.61
09/02/93 i/ i Sample o Disesl as Appropriate = < 1.3191E-02- |
Sample Counl Rnle (Re) = (Ge /Te) - Lkg
Np-237 yiCi/L = ke ' L000MLA* DF*3 *MUF * DDF / (0.5 * S5 ¢ 2220000dpm/yCi )
WHERE 3 i on Interad Procobue Dilulion Faclor ond 0.5 is the Counling Effeciency Foclor,
Np=237 uCi/ml = Np=2a? pCi/L / 1000ml/L
Relative Counting Fiar = The Squmie Kool of (Ge + bkg * Tc) /1 (Ge - bkg * To) |
Detoclion Levels ond Loss Than Vilues wie deleranined from Procedure LA-508-002.
I Np=247 nli/l, = < 1.32E-02 |
DETECTION
[ Np=247 pGi/ml, = < 1.32E-05 )| LEVEL
LESS THAN Valua was Detarmined from Rmax. 2.04E-05
nCi/ml
( Relalive Counting Frror = 161.2% ]l
[Data Entry by iReZ Date: __ 09-50p-93
. -yl
JApproved by: 2, e Date:

(P

Form 1 Rav. 1

Page 1 of 1



ACID DIGESTION ANALYSIS

WHC-SD-WM-DP-053 REV 0
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PLACE ANALYTICAL CARD IN BOX BELOW—DO NOT WRITFE IN 'SPACE

. WHC-SD-WM-DP-053 _REV rL
Senal No Sampie Poind Dale Tima |ssued Priorily
V  34.-8983| 107-AP 8- 3-93 |10:56 |25
Detetminalion Method/Slandard Aesult Unis Charge Code Reruns
Np237 LA-D33-141 7o RECOVERY NiL17 0
Sample Size . Cuslomer 10
7T LA / , /00 Im / COIAL 107APCOM
Remarks, Calculalons, Resulls
SELE SAPLR
SPIKE VOLUME_ = 529L4/€l
Ll ,A:/
Analys - 1 Analyst - 3 Anatysl - 4 Analysl - 5
%ﬁe&w "
ST s 1 g Hls Hrs /
Datc Time Compleled Lab Lini Me -
At ?j//Z 7
-7 | f S0y
54.6800-3pT iR )6 dn
v H-0 XS /21393
Np 237:. LA-933-141 (b-0} SPIKED SAMPLE SPIKE
sainple Yolume in ml, (5%) 0.250
Nilukion Faclor for Sample in Spiked Vial DR 1
unl Factor {1 /Mouni Yolume in ml) (ML F) 2
[fioss Counls {Ge) 89243
Time Cownbed in Minules (Tc) 30
Dackground in cpin (blg) 6
Spike Volume in nl, (Swol) 0.100
Spike Dilulion Factor {sDF) 1
Bpike Value in pCi/l, (Sval) | 1.9020E+02
09102/93 Banple 13Ci/L in Sample or Digest as apmoptiate ftom Form fl 0.0000E+ 00
iR’tmpIe + Spike yiCi/l, (5+5) | 6.4180E+01
Samnple Count Hate () = (Ge / Tc ) ~ bke
Sunple.+ Spike pCi/L (S+5) = Rs* i000mL/L*DF*3*MLF/ (055 2220000dpm/ i)
Percenl Spike Recovery = ({ (S+5) — Sample 3Ci/L ) * ((SDF/Svol) / (DF/SS)) / Swal) * 100
WIERE 3 is an Inlemal Procedure Dilulion Facler and 0.5 is the Counting Effcciency Faclor,
NOTE  Original Sunple resull was a WSS THAN value  Zero (0) was sublincted
from Lhe spiked value for percenl recovery ealeulalion
PERCENT SPIKE RECOVERY = 84.4%
fData Entry by: (m Date: _ 07-Sep-93
Approved by: Date:.%-t q /993
Form 2 Rev. 1 ’ Page 1of 1
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PLAGE ANALYTICAL CARD IN BOX BELOW-DO NOT WHITE.IN SPACE

) "~ WHC-SD-WM-DP-053 REVO_
Seral No Sampie Paint "‘—"'-—-I - | Dale Time Issued Priorily
v 34.-8083] 107-AP B- 3-983 |[10:56 25
Determination Method/Slandard Resull Unils Charge Codn Aeruns
Np237 LA-933-141 % RLECOVEERY N1L17 0
Sample Sue Customer 1D
7,200 44 / F ) b S _(//Xg, 107APCOM
Hemarks, Calculations, Hesulls ’
DAMPLE oPIKB A 1943
DUPLIC -é" !
SPIKE ? e e
SPIKE 0 8.5 %
S PY A & A
Anllysl 1 nai Analyst -3 Analys! - 4 Analyst - 5
i ggm y Py
His . His s Hrs
e
Dale Tume Compleled Lab Lliget Ms }’ /M
72 | f(Tre &@( D
I~ 7 SWM,?/\D‘BJ\

O Gt 13-13-63

Np -237: LA-933-141 fB"e')" SPIKED SAMPLE . SPIKE
}smnplr Volume in ml. (5S) 0.250
V34 8033 .|blll.l|.l0ll Factor {or Sample in Spiked Vial (DR 1
Mount Faclor {1 /Mount. Yolume in ml} (ML F) 2
[iross Counls (Ge) 83037
lime Counled in Mionites (Te) 30
Iackgronumd in epim {bke) 7
bpike Volume in ml, (Swol) 0.100
Bpike Dilution Faclor {SDF) 1
at Spike Value in uCi/L (Swal) | 1.9020E+ 02
09/02/93 Fample 13Ci/L in Sample or Digest as appropriste from Form 1 0.0000E+ 00
] sample + Spike )1Ci/L (5+5) | 5.973BE+ 01

Sample Counl Rate (Rs) = (Ge / Tc) - bkg

Sample + Spike pCi/L (5+5} = Rs*1000mL/L*DF*3 *MLF / (05 * 55 * 2220000dpm/)Ci)
Percent. Spike Recovery = ({ (S+5) — Sumple pCi/L ) * (SDF/Svol) / (DF/SS)) / Swal) * 100

WIERE 3 is an Internal Mrocedure Dilulion Faclor and 0.5 is the Counting Effeciency Faclor.

NOTE:  Original Sunple resull was a LESS TUAN value  Zero (0) was subliacled
from the spiked value for percent recovery caleubalion

PERCENT SPIKE RECOVERY = 78.5%
Data Entry by: (@M Date: 09-Scp-23
Approved by: Date: .;!{- q, 1953
Form 2 Rev. 1 Page 1 of 1
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L

24

-

#

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

S5 /553

WHC-SD-WM-DP-053 REV O

Lab Segment Serial No. Customer ID: Ff M40
3 ]7 167 AR Com
Analysis: Sample Prep:
//#/7759/‘///) cr diges 7
Instrument: ¢, 8577237 N Procedure/ Rev: s 4 ¢ygg- 5o D-0
Technologistﬂﬂ ’u///ocj ﬁw | Date: 9.2.93
Starting Time: Ox (v Temperature 5 /oc
Ending Time: o Chemist: 54 /}QchMJ
Comments:
Description Lab 1D Description Lab ID
1 Lmes v 32- &5k1 H
2 Pl V33~ gby) | |12
3 $A VY - ¢78/ 13
4 $8m__ DA vaY-gerl | [14
5 o SPke v 3IY-§9F] 15
6 (B Dof Spke N3{-gor) | |16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. [Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aligquot Vol. Standard
lemes G3BY3- s
Sh:ke 7Y BY3 - oo
Sp:kt L3BY3 - g oS
L N aksle)
I NI

A-6000-8B1 (03/92)



.

WHC-SD-WM-DP-053 REV0

ANALYTICAL BATCH SUMMARY SHEET

METHOD:

LA-503-156

DATE START:

September 2, 1993

DATE COMPLETE:

PREPARED BY: M A
. B . ]
L. L. Fritts % , 2 1793 September 7, 1993
UNITS: uGCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1! RESULT #2| AVERAGE |RPD%|%REC| DETUM | % CTER
STD63B43 | Va2 | Pu-209/40] 139E+2 106.5 09
BLANK Va3 | Pu-239/40] <4.17E4 81.3 100.0
107APCOM | V34 [ Pu-239/40| <5.34E4 | <4.23E-4 N/A N/A | 75.4 | 5344 3.8
69.2 100.0
Recovery:  Spike | 100.4
Dup 1011
107APCOM | V34 | Pu238 | <5.07E-4 | <651E-4 N/A N/A | 75.4 | 5.07E4 48
69.2 100.0
107APCOM | Va4 SPIKE | 13161 [ 13261 | 13261 | os
NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

A 2253
Senal No Saregae Point Date Time lssued Priority
Y 3D -nbal lqt_;)'Y--P-_;:’ : F— E-EE P 10oal i.‘ij\ g
Oetermorat on Weorreo Stannard Res,lt Urits Crarge Code Reryng 11}
Pul32,/40 LA-DUOZ-156 % RECOVERY NiL1l7 o o
Sampe Sre (iusmmer D o
7 Job- J0- )0 STD 8
Remarks Calculations Results Q:_
EDP R211 ARQO1 ,z TREA” L ARGAI g
sTow G383 SRESULT 139 ATTAGH PRENTOUT =
L]
STD VAL. /3’05 /RECMJ\(”‘IJ 4.7.93 2
)l I dﬂ%—?—‘ﬁ— S
ot P«z:q- 798Y3 Jo 6 5_7 Q
b =
‘#M > ﬁ/ :
Aralyst - 1 Analyst - 2 7 Analysl - 3 Analyst : 4 Analysl - §
I A =
(2123 [ H‘rs Hrs Hrs Hrs 7
¢ %&7‘
Date Time Completed Lab Uni Mg \—.é///
. "
9-2-93 | jofire / / /
B " 54 sacomsg 10//;(1
Pu 238 & 239/240: LA-503-156 (D-0}) LiQuIDS STANDARD
[09/02/93  |Pu 236 AEA Frac (C236) 0.533
Sample Volume in mL (SS) 0.1 [Pu 238 AEA Frue. {(238) 0.015
Sample DF. (DF) 101 {Pu 239 AEA Frac (C239) 0.449
Tld(‘fel‘ Volume in ml (SPRY) 0.1 {Total AT Counts 8518
Digest D.F. (DDF) 1 [Time Counted {rmin) 30
Tiacer Book No. 74843 [Backeround {epm) 7
Tracer Prepiration Date 07/30/93 ﬂPu 236 Counts 62.08
[Pu-236 Preparation Value 3712 ﬂf-‘u 238 Counts 1.78
[Pu~238 Decay Corr'd valie 3628.90 ”Pu 239 Counts 52.27
09/02/93 [Pu-238 Tisicer Value 0 [lAEA Count Time (min) 480

Decay Tune = Counling Date No. - Preparalion Date Na
Pu 236 Decay Correction = Tracer Prep Value * ( e Lo the power of { - In2 * Decay Tune) / 1040.95 | )
{ AT Counls / Tune Ct'd - Bkg 1 {(2) {C236} {100) / Tracer 236 Decay Corrd Value * mL added

Pu 236 Tracer Recovery =
Pu 239/240 pCi/l = (C239) (Tracer 236 Decay Corrd Val} {SPKV) (BF) (DDF) (1000mL/L) /1 (C236) (SS) 2220000dpm /pCi} )

Pu 238 dpm = | (Total AT Qs / Time Ct'd) - Bkg * (2} (C238)) - {Pu 238 dpm/inl in Tracer) (SPKY) (Pu236 Tracer Recovery / 100) ]
Pu 218 pCi/tal = { (Pu 238 dpm) (DF) (DDFY 1 / | {Pu-236 Tracer Recovery / 100) (2220000dpa/pCi) (SS) )
Relative Counting Error = Square Root of [ {1/Pu 236 Total Counts) + (I / Pu 238 or 239/240 Total Counts) 1 * 100

1.39E+02 | NOTE: Tracer values are in dpm/mL.

JPu-239 /240 pi/L

Pu 239 /240 pCi/ml = 1.39E-01
Relutive Counting Ermor = 0.9%
u 238 pGi/nl = < 1.12E-02 NOTE: Pu 238 Reported result is a LESS THAN value using
Relative Counting Eror = 3.8% 20 dpm for the Pu-238 sample activity.
F'u 236 Tracer Recovery = 81.3% ]
Date: 03-Sep-93
Date: 9493
Page 1 of 1

Form 1 Rev. 1.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO'NOT WRITE IN SPACE

3 359 WHC-SD-WM-DP-053 REV 0
Senal No Sample Point Cate Time lssued Prionty
v 33.-86211 1C7-AP g 3-932 | 10:553 b
Cotprm At on blereng Qg Tara Fes, it Lires Crarge Code Reruns
Fugsd,40 LA-BEC3-153 uCi /ML NiLt O
Sample Sue Custcmer 1D

7 T

: Y as) m/ BLEK N

Aemarks Calcuahions Hesulls

REAGENT BLANK
COUNT AS uCl/L

oo rd %2:6- 79843

<4.17%10 ,«,%J [
AL 480N
ATTACH PRINTOLT

Anatyst - 3

G D

Aratyst - 4

D Lpeetens

Analyst -

5

7 Hrs

=

Date

I-2-93

Time Completed

1780

7]
e = L

Aree ST o] i

Pu 238 & 239/240 LA-503-156 (D-0) LIQUIDS ' H BLANK
""" 5. Jale Counted [09/02/93  |pu 236 AEA Frac ((236) 0.98
Bample Volume in ml, (55) 0.1 JPu 238 AEA Fiac. (C238) 0
mple DF (0P) 1 [Pu 239 AEA Fruc {C239) 0
racer Volume in ml, (SPKV) 0.1 [Total AT Counts 4547
IDigest D.F. (DDFY 5 [Time Counted (min) 30
racer Book No. 74B43 Background (cpm} 1
racer Preparation Date 07/30/93 [Pu 236 Counts 58.63
u-238 Preparation Value 3712 [[Pu 238 Counts 0
= {Pu-236 Decay Corr'd value 3628.90 [Pu 239 Counls 0
9/02/93 HPu—ZSB Tracer Value 0 ]IAEA Count Time {min} 480
Decay Time = Counling Dale Na - Preparalion Dale No.

Pu 236 Decay Correclion =
Pu 236 Tracer Recovery =
Pu 239/240 yOA =
Pu 238 dpm =
Pu 238 pG/ml =
Relative Counling Error =

! (Total AT Ct's / Time CUd} - Blg * (2) (C238) -

Tracer Prep Value * [ e to Lhe power of | - In2 * Decay Tune) / 1040.95 )
L AT Counts / Time Ct'd - Dkg ! {2) (C236) (100} / Tracer 236 Decoy Corrd Yaive * il added

{C239) {Tracer 236 Decay Corr'd Val) (SPKV) (DF} {DDF) (1000mL/L) / 1| (C236) (S3) (2220000dpm /pCy) )

i(Pu 238 dpm/mL in Tracer) (SPKY) (Pu238 Tracer Recovery / 100) |
| (Pu 238 dpm) (DF) (DDF} 1 / 1 (Pu=238 Tracer Recovery / 100) (2220000dpm /pGi) ($3) 1

Square Root of { {1 /Pu 236 Tolal Counts) + (I / Pu 238 or 238 /240 Tolal Counts) ) * 100

[Pu-239 /240 nCi/L = < 4.17E-01 || NOTE: Tracer values are in dpm/mL.
Pu 239/240 nti/mL = < 4.17E-04 NOTE: Pu 239/240 Reported result is a LESS THAN value
Relative Counling Firor = 100.0% using 0.05 for the Pu-239/240 peak height,
Pu 238 nCi/ml = < 5.54E-04 NOTE: Pu 23B Reported result is a LESS THAN value using
Relative Counting Error = 100.0% 20 dpm for the Pu-238 sample activity,
Pu 236 Tracer Recovery = 81.3%

A_’;‘l, Date: 07-Sep-93

Date: /192

Form 1 Rev. 1.2 Page 1 of i

141
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

4

H4F0Z

WHC-SD-WM-DP-053__REV 0

Ser gl No Sample Point Date Time Issyed Prigority
< - = . - - - ~ e PR o
Y AL =TI LT AT DG G 56 T IR ol ¥ Z

Ceterm.raron Metnoo Stancarg Resul Un-s Cha:ge Ccde Reryns
T - T == = LT LKA T S i
Polzg A0 LA-D02- 15 NI ol NiL17 )

Custamer IO

LTOTAPCCH

Remrarss, Calcuiations Results

COUNT AS uCl/L

<5.34 % )o" : -
ﬂq‘é‘!emn-;

St §my HNUs AFA
. )oo o MU ATTACH PRINTOUT
.10 P fu236- 7YBY3
Mnalyst -2 Anatyst - 3 Analyst - 4 Analyst - 5
| Ch O | S LBr0le | |
s 7 Hls Hrs His = Hs
7

T.me Compieted

Woias

Date

9-2-93

=7

54.6000-%+R - o A

Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS | sampLe
F SenalNo.. [Date Counted [08/02/93  JPu 236 AFA Fruc. {(236) 0.765
hvaa-8791 le Volume in ml (SS) 0.1 fPu 238 AEA Fiue. (C238) 0.016
“ample DF. (DF} 1 [Pu 239 AEA Frac. ((239) 0.026
racer Yolume in mL (SPKV) 0.1 {[Total AT Counts 5545
{Digest D.F. {DDF) 5 fTime Counled (in) 30
Tracer Book No. 74B43 Backpound {cpm) 6
YTracer Preparation Date 07/30/83 |P'u 236 Counts 44.43
u-236 Preparation Value 3712 “Pu 238 Counts 0.92
at; 5]?11—236 Decay Corr'd value 3628.90 "}"u 239 Counls 1.52
I[OQIOZIS.?- "Pu—23B Tracer Value o "AEA Count Time (min) 480

Decay Time = Counting Date No. — Preparation Dale No.

Pu 236 Decay Correction =
Pu 236 Tracer Recovery =

Tracer Prep Value * L e to Lhe pawer of | - In2 * Decay Tune) / 104095 |}

{ AT Counts / Time Ct'd ~ Bkg 1 {2} (C236) {100) / Tracer 236 Decay Corr'd Value * ml, added

Pu 239/240 pC0i/l = (C239) (Tracer 236 Decay Corrd Val) (SPKY) (DF) (DDF) (1000mLA) /1 (C230} (SS) {222000Cdpm /uCi) 1

Pu 238 dpm =
Pu 238 pCi/mb = | (Pu 238 dpm) (DF) (DDFY 1/ 1 (Pu-236 Tracer Recovery / 100) {2220000dpm /pCi) (SS) 1

i (Total AT Ct's / Time (1'd) - Bkg * (2) (C238)1 = {Pu 238 dpm/inl in Tracer) (SPEV) (Pu236 Tracer Recovery / 100) )

Relative Counling Frror = Square Root of { (I /Pu 238 Total Counts) + {1 / Pu 238 or 239/240 Tolal Counts) 1 * 100

[Pu-239/240 yGi/L = < 5.34E-01  J NOTE: Tracer values are in dpm/mL.

u 239,/240 yCi/ml = < 5.24E-04 NOTE: Pu 239/240 Reported result is & LESS THAN value
Felative Counting Error = 3.8% using 0.05 for the Pu-239/240 peak height,
Fuu 238 pCi/ml = < 5.97E-04 NOTE: Pu 238 Reported result is a LESS THAN value using
Relalive Counting Error = 4.8% 20 dpm for the Pu-238 sample activity,

u 236 Tracer Recovery = 75.4%

1C43

s Date: 07-Sep-93
Approved by: g Date:
Form 1 Rev. 1.2 Page 1 of 1 -
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PLACE ANALYTICAL CARL IN BOX BELOW-DO NOT WRITE IN SPACE

5~ 5790 WHC-SD-WM-DP-053 REV 0

Seval Na Sarrpie Paint Da'e Time Issued Prignity
W SL-Doell 107 -AY B 20 1086 e
VOetere gy o Bt SlanTans Fpsat Ur g Crarge Code [Reene
Tty AT A [t < - IS W] *, r I
P40 LA-500-1588 w1, ML N1L17 i

Sarpoe Sie Customer 10

A ,,j LOTAPCOH

Hemarws Caictatians Resuits
' 0
pupnicat sampre /md Sm HND
‘ld'UrJ QG HJ'UJ

COUNT AS uClys
ONT 45 WCLL ISR e Ty

- <Y.23 10" ul, 'glEA"-fiBOM[N
g ;y H PRINTOUT
#4 N Araiyst - 2 Ta 3 A

Y V., 7 S _
Hrs ?\—{bgw-fﬁ P Hrs Hrs Q/Hr(

- /
Date Time Completea Lab Ugit v g 9
2-273 [ ¥oo W ¢ /77

.éﬁaoag”?/a
Pu 238 & 239/240: LA-503-156 (D-0) LIQUIDS | DupLICATE
ate Counted ~ lo2/02/93  [Pu 236 AEA Finc (C236) 0.967
mple Volume in mL (SS) 0.1 Hl"u 238 AFA Frac {C238) 0
mple DF. (DF) 1 [Pu 239 ARA Frec. ((239) 0
[Tracer Volume in mL {SPKY) 0.1 [Total AT Counts 4103
: lDigst DF. (DDF} 5 fTime Counted {min) 30
]h'racer Book No. 74B43 [Background {epim) 7
07/30/93 [Pu 236 Counts 52,26
3712 [Pu 238 Counts 0
u-236 Decay Corr'd walue 3628.90 ﬂf’u 239 Counls 1)
09/02/93 |l}"u-238 Tracer Value 0 [LAEA Count Time {min) 480
Decay Time = Counting Dale No. - Preparation Date No.
Pu 236 Decay Correction = Tracer Prep Value * { e to the power of § - In2 * Decay Tine) / 1040.95 {1
Pu 238 Tracer Recovery = [ AT Counts / Time CU'd — Bkg 1 (2} (C238) (100} / Tracer 238 Decay Corr'd Value * ml added

Pu 239/240 pGi/l = (C239) (Tracer 236 Decay Corrd Val) (SPKV) (DF} (DDF) (1000mL/1} / U (C238) {SS) (2220000dpm /uCi) |

Pu 238 dpm = [ {Total AT CUs / Time Ct'd} - Blkg * (2) (C238) - {Pu 238 dpm/mL in Tracer) {SPKV} {PuZ38 Tracer Recovery / 100))
Pu 238 pCi/mL = 1 {Pu 238 dpm) (DF) (ODF) ) / [ (Pu-236 Tracer Recovery / 100} (2220000dpin /pCi) {SS) !

Relative Counting Error = Square Root of { {1/Pu 236 Total Counts} + (1 / Pu 238 or 239/240 Total Counts) 1 * 100

Pu-239 /240 pCi/LL = < 4.236-01 | NOTE: Tracer values are in dpm/mL.

Pu 239 /240 pCi/ml = < 4.23E-04 NOTE: Pu 239/240 Reported resuit is a LESS THAN valus
Relative Counting Ermor = 100.0% using 0.05 for the Pu-239/240 peak height.

Pu 238 }ICi/mL = < 6.51E-04 NGTE: Pu 238 Reported result Is a LESS THAN value using
Relative Counling Error = 100.0% 20 dpm for the Pu-238 sample activity.

Fu 236 Tracer Recovery = 69.2%

Date: 07-Sep-23

Page 1 of 1
1045

Form 1 Rev. 1.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

&

A 4

WHC-SD-W

-DP-053 REV )

Tenal Ne Sample Po.nt Cae Time Issued Priority |*
Y GL.=503ly 1GT-AT G- -9 1056 =5
TDetgr= =aror etk Stangars Secat rs Chrarge Code Reruns
FuZzd/ 50 LA-503-1856 % RECOVERY NiL17 0
Samp e Sire Customer 10

Y .te0 m/ 107AFCOM

Aemarks Calculat.ors Resutls

SAMPLE SPIKED ID
SPIKE 1D

//-./ En #NY;
100 md (o N,

SPIKE VOLUME 100 md fu 256~ 74BY3
- Jao md G3B3
_ /3L 48014!
zw 730.5 A A ‘ llT{‘l
L 0.4, 4 9:7:%3,
A’nalysl -1 Analyst - 2 ‘ Armalyst - 3 Analyst - 4 Anatyst - §
Y IR
Hes ?E/; T? 5 Hrs
Date Time Compieteq Lab Una Mgt .
9-2-92 JLvo A.ﬁ

Pu 238 & 239/240: LA-503-156 (D-0}

LIQUIDS

CHK EXT NO. |

[Date Counted [09/02/93  [Pu 236 AEA Fruc. ((236) 0.012

Bample Volume in mL (SS) 0.1 [Pu 238 AEA Fime ((238) 0.015

mple D.F. (23] 1 {Pu 239 AEA Frac (C239) 0.965

1553 racer Volume in mlL (SPKY) 0.1 |Total AT Counts 140280

igest. D.F. {DDF) 1 Time Counted (rrun} 30

Tracer Book Na. 74B43 Backgiound (cpm) 1

Tracer Preparation Date 07/30/93 JPu 236 Counts 23.85

u~238 Preparation Value 3712 [Pu 238 Counts 30.63

Dt u-236 Decay Corr'd value 3628.90 iPu 239 Counls 1974.24

09/02/93  |Pu-238 Tracer Value 0 JAEA Count Time (min) 480
Decay Time = Counting Date No - Preparation Date Na

Pu 238 Decay Correction =
Pu 236 Tracer Recovery =

Pu 239/240 pCiA =
Pu 228 dpm =
Pu 238 p0/ml =

[ (Total AT Ct's / Time CVd) ~

Tracer Prep Yalue * [ e Lo the power of | ~ In2 * Devay Time) / 1040.95 §)
I AT Counts / Time Ct'd - Bkg ) (2} (C236) (100} / Tracer 236 Decay Corr'd Yalue * ml added

(€239) {Tracer 238 Decay Corr'd Val) (SPKV} (DF} (DDF) (1000mL/L) / 1 (C236) (S3) (2220000 dpm /pdi) )

Relative Counling Error = Square Root of [ (1,/Pu 236 Total Counts) + (I / Pu 238 or 239 /240 Tolal Counts) 1 * 100

[Pu~239 /240 nCi/L = 1.31E+02
Pu 239/240 nCi/ml = 1.31E-01%
Relative Counting Ernor = 0.9%

Pu 238 ynCi/ml = 2.04E-03
Relative Counting Error = 1.2%

Pu 236 Tracer Recovery = 30.9%

Bkg * (2) {238} ~ {Pu 238 dpm/mL in Tracer) (SPKV) (Pu36 Tracer Recovery / 100) )
[ (Pu 238 dpm} {DF) (DDF) ! / | (Pu-236 Tracer Recovery / 00} (2220006dpm/uCy) (S9) ©

) NOTE: Tracer values are in dpm/mL.

Form 1 Rev, 1

Date:

07-Sep-93

Date: Sept 7, /993 |

2

1cav

Page 1 of 1

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SP’-\C

WHC-SD-WN-DP-053

hev 0

7 7/67
Sena! No Sample Po:nt Date Time Issued Prionty | .
Vo D4.-B0G1| 107-AF 8- 2-93 [10:86 |25
Dareees 'azia " - - ",H-:hur: Stancard Bes, it LUrits Crarge Code Rerunsg
Puzz2 710 LA-BO32-156 % RECCOVERY N1L17 0
Samp e Size Customat iD
( -4 | 107APCOY
caers gpike /B 4B
i) )

DUPLICATE S0 Con HIY;

SPIKE ID ool fudst ~7948¢3

SPIKE VOL —M‘OJ (,3,3</}

O

7& oy '7.@“"“4 130.5 B2 Rl Ao

A(ﬂa\ysa -t Aralyst - 2. Analyst - 3 Analyst - 4 Analyst - 5

| ’/.;g,‘ﬂ'ﬁ;;—v‘-"—— W-ﬂ'—&ga P ’)

H-s’ " k// rs Hrs - Hrs
Date Time Completed Lab Unit tigr . )&/ ; 7
9’2'73 /{w L4 (‘ 5-samoM/o £

BEST AVAILABLE COPY

Pu 238 & 239/240 LA-503-156 (D-0) LIQUIDS I ERR
: aii]Date Counted [09/02/93  JPu 236 AEA Frac {C236) 0.012
\34.8081 [Sample Volume in mL (SS) 0.1 IPu 238 AEA Frac. (C238) 0
Sample D.F. (DF) 1 [Pu 239 AFA Fiac (£239) 0.97
Tracer Volume in ml (SPKY) 0.1 |[Total AT Counts 216995
igest D.F. {DDF) 1 [Time Counted (min) 30
Tracer Book No. 74B43 ackeround {cpm) (]
racer Preparation Dale 07/30/93 ‘Pu 236 Counts 31.64
3712 [Pu 238 Counts 0
: i =236 Decay Corr'd value 3628.90 [Pu 239 Counts 2658.7
{09/02/93  [Pu-238 Tracer Value 0 JWEA Count Time (min) | 480

Decay Time = Counling Date Na ~ Preparslion Date No.

Pu 236 Decay Correction =
Pu 236 Tracer Recovery =
Pu 239/240 p0A =

Pu 238 dpm = [ {Total AT (Vs / Time t'd) -
{ (Pu 238 dpm} (DR (DDF) 1 / 1 (Pu~238 Tracer Recovery / 100) (2220000dpsn /pGi) (SS) 1
Square Root of [ (1 /Pu 236 Tolal Counts) + (I / Pu 238 or 239/240 Total Counts) 1 * 100

Pu 238 yGi/mL =
Relative Counting Ermor =

Tracer Prep Value * [ e 1o the power of § — In2 * Decay Time} / 1040.95 )
[ AT Counls / Time Ct'd - Bkg 1 (2) (236} {100} / Trocer 236 Decay Corr'd Value * ml added
{€239) (Tracer 236 Decay Corrd Val) (SPKY) (DF) (DD} (1000mL/) / 1 (@236) (SS) (2220000dpm,/4Ci) |

kg ¢ (2) (C238) - (Pu 238 dpm/inL in Tracer) (SPKV) (Pu236 Tracer Recovery / 100} !

Pu-239 /240 nCi/L = 1.32E+02

Fu 239 /240 nCi/ml = 1.32E-01
Relative Counting Enor = 0.8%

Pu 238 pCi/mL = < 1.88E-04
Relative Counting Error = 100.0%

Pu 236 Tracer Recovery = 47.8% |

| NOTE: Tracer values are in dpm/mL.

NOTE: Pu 238 Reportad result Is a LESS THAN valus using
20 dpm for the Pu-238 sample actlvity.
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Data Entry by, SZefSh =ik Date: 07-Sep-93
proved by, JF,E’ Date;
Form 1 Rev. 175 Page 1 of 1
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‘Westinghouse Hanford Co.

GENERAL ALPHA

Rev.

ENERGY
2.01

ANALYSTIS

DATA REDUCTION REPORT

SAMPLE
vV-32-8581
File ID: 2a2203.CNF

9/ 2/93 @17:37
AEA2
1

Counted on:
Detector:
Geometry number:

Count time: 28804, Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 1352.7 1352.7 359.398 359.398 18.000 14.610 9.000 5.047
2 23.9 23.9 295.351 294.903 26.000 21.527 13.000 3.394
3 1189.1 1189.1 228.543 228.540 18.000 13.94e6 9.000 5.2009

PEAK RESULTS

Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope  Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.533 5.786 5.785 0.0010.07 62.08 1.1 800.8 0.361E-03

Cm244 5.796 5.785 0.011 584.6 0.263E-03

2 Am241 0.015 5.480 5.482 -.0020.10 1.78 8.6 17.8 0.803E-05

Pu2isg 5.499 5.482 0.017 23.3 0.105E-04

3 Pu239 0.449 5.143 5.170 -.0270.07 52.27 1.2 492.2 0.222E-03

Pu240 5.144 5.170 -.026 492,2 0.222E-03
Totals: 0.997 <--valid peaks only--> 116.13

DETECTOR CALIBRATION

Energy(MEV) = 4.096 + (0.0047)*Channel
Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item

WHC-SD-WM-DP-053 REV

Total % Recovery
Raw spectrum 55895.0 100.000
Smoothed 56008.3 100.203
Composite fit 55751.0 99.742
Residuals 144.0 0.258
BAnalyzed by:
EMB

1051

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES /47 ] TO
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. Spectrum 2a2203.CNF :
1 Legend: - Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10052.7
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WHC-SD-WM-DP-053 REY D
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Raw Data Dump

1 28804 .
11
21 1
31 3
41 0
51 3
61 0
71 2
81 0
91 3
101 1
111 2
121 5
131 7
141 6
151 3
161 6
171 10
181 8
191 30
201 62
211 255
221 912
231 1110
241 143
251 10
261 13
271 13
281 12
291 23
301 29
311 19
321 24
331 71
341 270
351 1022
3Jél 1368
371 190
381 4
391 0
401 0
411 1
421 1
431 0
441 2
451 0
461 0
471 2
481 2
491 0
511 1

1.

-

-

[ ]

NN NNENNO WO
.

=9

13
26
32
81
251
984
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5

6

8

13
25
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26
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160
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14.
13.
44.
17.
330.
1069.
915.
53.
9.

7.

8‘
19.
23.
24.
12.
27.
78.
352.
1122.
1166.
94.

1

0
1
2
6

2.

um:

-

1.

1
0
0
4
0

85
382
1145
831
41

5

12
15
23
21
20
31
35
112
408
1249
1060
57

0

0

0

-

.

1.

0
0

HOoOHROOO

LI I ]

2a2203.CNF
1. 1.
0. 1.
I. lﬁ
3. 2.
3, 1.
1. 1.
2. 3.
4. 4,
2. 4.
4. 2.
2. 1.
6. 4.
1. 1.
2. 3.
3. 4.
4. 5.
8. 10.
10. 12.
10. 14.
3. 34.
126.  130.
453. 503.
1100, 1192.
683.  560.
25. 16.
8. 11.
10. 5.
10. 11.
17. 17.
33. 3s5.
27. 25.
16. 16.
a7. 30.
113.  161.
543,  534.
1376. 1330.
899.  766.
31. 25.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1‘ 0.
0. 1.
1. 0.
1. 0.
0. 1.
0. 0.
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- ) G.3-73
Westinghouse Hanford Co.
GENERAL A LPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE WHC-SD-WM-DP-053 REV 0
V-33-8681
File ID: 3a3590.CNF
Counted on: 9/ 2/93 @17:38
Detector: AEA3
Geometry number: 1
Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1217.3 1217.3 358.175 358.175 22.000 18.975 11.000 7.440
PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
! Cm243 0.980 5.786 5.779 0.0070.09 58.63 1.2 756.3 0.341E-03

Cm244 5.796 5.779 0.017 552.1 0.249E-03

Totals: 0.980 <--valid peaks only--> 58.63

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)+*Channel
Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 28736.0 100.000
Smoothed 28848.8 100.393
Composite fit 28147.5 97.952
Residuals 588.5 2.048

Analyzed by:

EMB

1054



Spectrum 3a3590.CNF
1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.: 9213.2

WHC-SD-WM-DP-053 REV(
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WHC-SD-WM-DP-053 REV 0

Raw. Data Dump for AEA Spectrum: 3a3590.CNF

I 28803. 0. 0. 1. 0. C. 1. 1. 1. 1.
11 0. 0. 1. 0. 0. 0. 1. a. 1. 0.
21 0. 0. 0. 0. 1. 0. 0. 1. 3. 0.

0. 0. 1. 2. 0. 1. 0. 1. 0. 1.

i 1. 0. 0. 0. 1. 1. 0. 0. 0. 1.
51 0. 0. 0. 0. 0. 1. 0. 2. 0. 0.
61 0. 0. 0. 0. 1. 2. G. 1. 1, 1.
71 0. 1. 0. 0. 0. 0. 0. 2. 2 0.
81 1. 1. 1. 0. 1. 0. 0. 0. 1. 1.
91 1. 1. G. 3. 2. 0. 0. 1. 0. 1.

101 1. 2. 0. 1. 1. 0. 2. 0. 0. 0.
111 2. 4. 1. 1. 2. 2. 3. 0. 0. 0.
121 0. 0. 0. 2. 0. 0. 4. 0. 1. 1.
131 1. 0. 1. 1. 0. 1. 0. 1. 0. 3.
141 2. 0. C. 0. 0. 1. 2. 1. 0. 3.
151 2. 4. 0. 0. 1. 4. 2. 0. 1. 2.
161 3. 1, 1. 0. 3. 1. 3. 2. 1. 0.
171 1. 2. 0. 1. 1. 1. 4. 4. 1. 0.
181 0. 2. 1. 3. 0. 0. 0. 1. 2. 2.
191 4. 3. 0. 3. 3. 2. 1. 3. 2. 2.
201 1. 2. 2. 4. 1. 2. 8. 2. 5. 3.
211 4. 3. 2. 3. 4. 2. 3. 3. 2. 3.
221 1. 3. 2. 3. 5. 5. 9. 5. 7. 1.
231 4. 6. 1. 2. 5. 2. 3. 5. 2. 0.
241 6. 4. 1. 4. 5. 6. 4. 11. 4. 4.
251 2. 1. 4. 6. 11. 4. 2. 6. 4. 3.
261 12. 6. 4. 9. 8. 3. 8. 5. 5. 11.
271 9. 11. 7. 5. 4. 6. 9. 8. 9. 7.
281 9. 10. 6. 9. 9. 10. 13. 7. 7. 18.
291 13. 9. 9. 12. 12. 11. 12. 17. 11. 16.
20 11. 15. 13. 11. 16. 12. 9. 11. 18. 16.
. 14. 27. 17. l6. 15. 17. 18. 28. 16, 26.
321 . 35, 30. 31. 41. 45, 43. 59. 49. 56. 44,
331 71. 73. 91. 91. 122. 137. 147. 167. 221. 283.
341 311. 343. 455, 500. 527. 587. 678. 748. 828. 976.
351 1006. 1051. 1098. 1150. 1150. 1226. 1274. 1282. 1255. 1236.
361 1097. 1085. 972. 846. 831. 691. 618. 483. 392. 316.
371 219. 147. 138. 85. 48. 36. 39. 17. 11. 5.
381 3. 3. 2. 0. 2. 0. 0. 0. 0. 0.
391 0. 0. 0. ¢. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 1. 0. Q. 1. 0. 0. 0.
411 0. 0. 0. a. 1. 0. 0. 0. 0. 0.
421 0. 0. 0. a. 0. 1. G. 0. 0. 0.
431 1. 0. 0. G. 0. 0. 0. 1. 1. 0.
441 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 2. 0. 1. 0. 0.
461 1. 0. 2. - 1. 0. 0. 0. 0. 0. 1.
471 0. 1. 2. 1. 1. 2. 1. 3. 2. 2.
481 1. 1. 1. 0. 0. 2. 1. 1. 1. 0.
491 0. 0. 1. 0. 0. 0. 0 G. 0. 0.
511 0. 0.
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
3
|
Peak
ID Isotope
1 Cm243
Cm244
2 Pu238
am241
3 Am243
4 Pu239
Pu240
Totals:

Rev. 2.01.

DATA REDUCTION REPORT  wic.SH.WM-DP-053 REV O

SAMPLE
vV-34-8781
File ID: 4a4803.CNF

Counted on: 9/ 2/93 @17:39
Detector: AEA4

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
1553.1 1553.1 361.859 361.859 12.000 3.988 6.000 1.786

29.5 29.5 301.729 301.652 12.000 4.858 6.000 2.031

45.1 45.1 256.741 256.734 10.000 4.004 5.000 2.367

57.8 57.8 230.474 230.443 14.000 4.300 7.000 2.402

PEAK RESULTS
Peak Error Limit: 15%

AEA Peak Centroid Count %err Activity
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
0.765 5.786 5.797 -.0110.02 44.43 1.3 573.1 0.258E-03

5.796 5.797 -.001 418.3 0.188BE-03
0.016 5.499 5.514 -.0150.02 0.92 9.8 12.0 0.541E-05
5.480 5.514 -.034 5.2 0.414E-05
0.020 5.276 5.302 -.0260.02 1.13 8.5 10.8 0.485E-05
0.026 5.143 5.179 -.0360.02 1.52 7.5 14.3 0.643E-05
5.144 5.179 -.035 14.3 0.643E-05
0.827 <--valid peaks only--> 47.99
DETECTOR CALIBRATION
Energy(MEV) = 4,096 + (0.0047)*Channel
Energy range (MeV): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery

Raw spectrum 27861.0 100.000

Smoothed 30789.1 110.510

Composite fit 23038.8 82.692

Residuals 4822.3 17.308

Analyzed by:

EMB

1C3%7



Spectrum 4a4803.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8709.7

----- e R N R NN NN E N EEE AL R A A A

WHC-SD-WM-DP-053 REV(

LI

o BN

1Ca8



Raw Data Dump for AEA Spectrum:

1 28893.
11 0
21 0

- 31 0
41 0
51 0
61 0
71 -0
81 0
91 0

101 0

111 0

121 0

131 1

141 0

151 0

161 0

171 0

181 1

191 0

201 1

211 3

221 12

231 73

241 6

251 25

261 i2

271 6

281 3

291 16

301 29

311 5

321 2

331 8

341 37

351 684

361 1697

371 4

381 0

391 0

401 0

411 0

421 0

431 0

441 0

451 0

461 0

471 1

481 0

491 0

511 0

0.
0.
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4

3
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1

o
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.
-
-
-
.
.
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0.
0.

COCOOOOO0O
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5.
10.
8.
84.
81l1.
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©

-
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a.
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.

9.

-
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231. 0
0. 0
0. 1
0. 0
1. 0
0. 0
a. 0
g. 0
0. 0
0. 0
0. 0
0.
0. 0
c. 1
0. 1
c. 0
0. 0
3. 1
0. 1
2. 0
3. 3
6. 10
35. 38
25, 17
8. 11
45, 48
3. 8
1. 6
9. 11
13. 11
12. 18.
3.
7. 4
11. 20
131. 202
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929. 594
G. 0
a.
0.
0.
OO
a.
- 0.
0.
0.
0.
0.
1.
0.
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
WHC-SD-WM-DP-053 REV 0
SAMPLE :
vV-34-8881
File ID: 5a5720.CNF

Counted on: 9/ 2/93 @17:39
Detector: AEAS

Geometry number: 1

Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1232.7 1232.7 362.822 362.822 18.000 12.269 9.000 4.529
2 11.2 11.2 268.727 268.702 18.000 41.124 9.000 7.082

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
Cm244 0.967 5.796 5.801 -.0050.06 52.26 1.2 492.1 0.222E-03
Cm243 5.786 5.801 -.015 674.1 0.304E-03
2 Th228 0.017 5.430 5.359 0.0710.19 0.93 9.8 12,3 0.556E-05
Am243 5.276 5.359 -.083 8.9 0.399E-05
Totals: 0.984 <--valid peaks only--> 53.19
DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0047)*Channel
Energy range (Mev): 4.096 TO 6.502
Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 25947.0 100.000
Smoothed 26060.5 100.437
Composite fit 25535.4 98.414
Residuals 411.6 1.586

Analyzed by:

EMB

1C60



) Spectrum 5a5720.CNF .
1 Legend: Raw'= .... Modeled Peaks = 1,2,.., etc Display Max.: 9017.3
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Raw Data Dump for AEA

1 28805.
11 1.
21 0.

0.

2.

51 1.
61 1.
71 0.
81 0.
91 1.
101 1.
111 0.
121 1.
131 2.
141 3.
151 1.
161 3.
171 2.
181 2.
191 2.
201 2.
211 1.
221 6.
231 14.
241 2.
251 2.
261 5.
271 8,
281 6.
291 6.
3m 11.
. 22.
3.1 20.
331 47.
341 129,
351 553.
361 1312.
371 443,
381 7.
391 0.
401 0.
411 0.
421 1.
431 2.
441 0.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

0.
1,

o

BMNWWEHENNNNPORFRWe W O
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~ 00 0N W

10.
19.
12,
19,
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1230.
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2.
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Spectrum:

0. 2.
0. 2-
0. 1.
0. 1.
0. 1.
1. 0.
1. 3.
2. 0.
1. 0.
0. 1.
0. 1.
1. 0.
1. 1.
2. 1.
‘1. 2.
4. 0.
0. 2.
3. 2.
4. 3.
0‘ 1'
ll 3.
1. 3.
3. 4.
7. 3.
6. 4.
4. 6.
6. 11.
2. 9.
5. 10.
7. 9.
12. 18.
24. 20.
27. 36.
40. 49.
165. 226.
759. 816.
1324. 1269.
235, 167.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
2. 1.
0. 0.
0. 0.
1. 1.
1. 2.
0. 1.

5a5720.CNF
0. 0‘
0. 1.
1. 0.
1. 1.
1. 0.
0. 0.
1. o.
2. 0.
1. 1.
0. 1.
1. 2.
3‘ 1.
0. 2.
2. 1.
2. 3.
5- 3.
3. 0.
4. 1.
00 0.
5. 2.
6. 2.
3. 2‘
6. 8.
9. 4,
5. 2.
7. 3.
g. 9.
5. 8.
7. 11.
14. 9.
13. 14.
13. 23.
28. 33.
57. 70.
241. 256.
856. 987.
1181. 113s6.
99. 63.
0. 0.
0. 0.
0. 0.
0. 0.
G. 0.
0. a.
0. a.
0. a.
0. 1.
0. Q.
0. 1.
0 0.

106<

WHC-SD-WM-DP-053
0. 2. 2.
0. 1. 0.
0. 0. 0.
2. 1. 2.
1. 0. 0.
0. 2. 0.
0. 0. 0.
1. 0. 1.
0. 1. 0.
2. 2. 1.
0. 3. 1.
0. 1. 0.
0. 0. 0.
3. 2. 1.
2. 1. 1.
2 - O - 2 -
0. 1. 2.
3. 1. 2.
1. 1. 3.
5. 0. 2.
4. 3. 3.
2. 2. 7.
8. 1. 2.
3. 1. 7.
4. 4. 1.
5. 6. 5.
13. 3. 18.
3. 6. 6.
11. 11. 9.
17. 10. 10.
22. 23. 20.
19. 23. 18.
45. 42. 51.
76. 81. B1.
307.  398.  409.
1052. 1099. 1129.
961. 808.  726.
34, 24. 8.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
3. 0. 0.
0. 0. 0.

REVO
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GENERAL

Westinghouse Hanford Co.

ALPHA ENERGY ANALYSTIS

Rev. 2.01

DATA REDUCTION REPORT

'Q\gﬁ
" p\'\\

SAMPLE WHC-SD-WM-DP-053 REV D
V~34-8981
File ID: 6a6638.CNF

Counted on: 9/ 2/93 @17:40

Detector: AEAG6

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS
Peak Peak height Peak center "~ FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 459.8 459.8 362.632 362.632 24.000 21.391 12.000 7.503
2 459.3 459.3 301.354 301.334 22.000 18.558 11.000 3.347
3 43295.6 43295.6 227.604 227.603 20.000 17.239 10.000 7.265
47? 17.1 17.1 75.202 75.200 236.000 1.000 118.000 0.100
5? 14.7 14.7 71.402 71.069 218.000 1.000 109.000 0.100
67 0.0 0.1 53.057 53.057 0.000 0.100 0.000 0.100
7? 0.0 0.1 51.801 51.801 0.000 0.100 0.000 0.100
8? 5.3 5.3 29.338 28.927 8.000 1.958 4.000 0.152
PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.012 5.786 5.800 -.0140.10 23.85 1.8 307.7 0.139E-03

~ Cm244 5.796 5.800 -.,004 224.6 0.101E-03

2 Am241 0.015 5.480 5.512 -.0320.09 30.63 1.6 306.8 0.138E-03

Pu238 5.499 5.512 -.013 400.6 0.180E-03

3 Pu239 0.965 5.143 5.166 -.0230.08 1974.94 0.2 18596.4 0.838E-02

Pu240 5.144 5.166 -.022 18596.4 0.838E-02
4 22272 4.449 1.20 8.2
5 2?7?27 4.430 1.02 13.1
6 727727 4,345 0.00 *x%x**
7 2?7?27 4.339 : 0.00 *xxakx
8 2?2272 4.232 0.26 31.7

Totals: 0.992 <--valid peaks only--> 2029.42

DETECTOR CALIBRATION

Energy(MEV) = 4.096 + (0.0047)+*Channel
Energy range (Mev): 4.096 TO 6.502

Item

Efficiency = 0.1062 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery

1063



Raw spectrum 982484.0 100.000

Smoothed : 982606.3 100.012
Composite fit - 975514.9 99.291
Residuals 6969.1 0.709

Analyzed by:

EMB

WHC-SD-WM-DP-053 REV ¢
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Spectrum 6a6638.CNF

330734.9

1 Legerd: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
Boveno

8

8

8

5

7 WHC-SD-WM-DP-053  REV
7

5

5

5

3

..3

...... 3

............ --.".3

................................... P PN
.................................. DO X

OO PP .23

....... 3

2

2

2

2

2

2

2

2

1

1

1

1

1

1
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Raw Data Dump for AEA Spectrum: 6a6638.CNF WHC-SD-WM-DP-053 REV 0

.1 28806. - 0. 1. 13. 13. 15. 15. 15. 11. 18.

11 l6. 12. 13. 10. 10. 12. 9. 12. 14. 11.

21 9. 8. 9. 5. 10. 13. 13. 12. 19. le.
14. 7. 14. 14. 12. 8. 11. 13. 10. 15.

14. 10. 13. 13. 15, 13. 9. 12. 7. 18.

51 17. 11. 18. 10. 19. 8. 14. 11. 18. 12,

61 9. 16. 17. 19. 13. 20. 14. 15. 11. 12.

71 21. 20. 15. 9. 17. 17. 15, 13. 10. 20.
81 14. 11. 15. 20. 17. 14. 20. 22. 20. 17,
91 23. 19. 14. 22. 14. 26. 31. 14. 21. 24.

101 25. 27. 17. 12. 21. 30. 28. 25. 23. 28,
111 21. 31. 27. 30. 33. . 34, 39. 30. 39. 29.
121 46. 36, 35. 41. 48. 53. 55. 53. 51. 56.
131 54. 60. 63. 73. 57. 72. B4. 88. 78. 77.
141 79. G6. 100. 98. 97. 97. 100. 114. 121. 134.
151 141. 121. 140. 136. 159. l64. 159. 191. 187. 187.
161 204. 229. 208. 261. 214. 235. 257. 265, 286. 329.
171 364. 311. 304. 362. 324. 357. 376. 441. 448. 446.
181 494. 488. 521. 534. 579. 578. 628. 670. 726. 799.

191 873. 928. 990. 1119. 1234. 1323. 1483. 1753. 1906. 2089.
201 2520. 2756. 3141. 3777. 4138. 4951. 5866. 6684. 7786. 8852.
211 10325. 11979. 13628. 15807. 17989. 20463. 23084. 26017. 28631. 31444.
221 34567. 37587. 39817. 42140. 44112. 44983. 45827. 45186. 44051, 41780.
231 39409. 35996. 32346. 28836. 24618. 20687. 16928. 13489. 10922. 8358.

241 6324. 4748. 3375. 2366. 1772. 1199, 884. 641. 469. 371.
251 318. 278. 248. 215. 218. 201. 172. 154. 169. 186.
261 146. 159. 129. 151. 116. 141. 148. 131. 134. 107.
271 129. 124. 125. 134. 129. 134. 131. 159. 137. 164.
281 150. 175. 172. 185. 176. 212. 221. 261. 250. 287.
291 331. 340. 324. 374. 369. 422. 411. 461. 446. 485.
3 490. 469. 475, 428. 407. 371. 325, 306. 289. 244.
l 186. 182. 138. 115. 97. 76. 62. 33. 46, 29.
321 23. 33. 24. 19. 19. 21. 17. 28. 14. 26.
331 20. 28. 27. 41. 42. 39. 41. 56. 61. 67.
341 75. 100. 100. 114. 138. 124. 189. 174. 214. 218.
351 273. 295. 279. 327. 375. 389. 407. 435, 438. 448.
361 473. 462. 491. 468. 443, 393. 378. 362. 346. 319,
371 263. 215. 225, 150. 121. 94. 90. 48. 45. 33.
381 28. 20. 13. 13. 9. 8. 4. 8. 3. 4.
391 4. 4. 3. 2. 3. 3. 1. 2. 1. 0.
401 2. 2. 1. 2. 1. 3. 1. 0. 0. 1.
411 0. 4. 1. 3. 4. 3. 0. 1. 1. 1.
421 4. 0. 3. 0. 2. 1. 1. 2. 4. 2.
431 0. 2. 1. 0 0. 0. 1. 0. 0. 3.
441 1. 1. 1. 1. 1. 0. 0. 0. 1. 1.
451 0. 0. 0. 0. 0. 1. 0. 0. 0. 3.
461 1. 1. 1. 0. 0. 0. 2. 1. 3. 2.
471 2. 2. 1. 4. 2. 2. 1. 1. 0. 0.
481 0. 0. 0. 0. C. 0. Q. l. 0. 0.
491 2. 2. 1. 0. 4. 4. 5. 0. Q. 0.
511 9. 0.

1C66



GENERAL

Cou
Det
Geo
Cou

Peak Peak height

ID Initial Fainal

1 719.4 719.4

27 597.6 597.6

3 64300.6 64300.6

47 42 .2 42.2

572 11.8 11.8

67 69.7 69.7
Peak AEA Peak

ID Isotope Frac Exp.

1 Cm243 0.012 5.786 5
Cm244 5.7906 5
2 72?277 5
3 Pu239 0.970 5.143 5
Pu240 5.144 5
4 27?7 4
5 27227 4
6 [ rard 4
Totals: 0.981 <--valid

Energy(M
Enerqgy
Ef

ITtem
Raw spectrum
Smoothed
Composite fit
Residuals

ALPHA

Westinghouse Hanford Co.

ENERGY

Rev. 2.01

DATA REDUCTION REPORT

e .
pa ’_7:,’/; .jfg'.ﬁﬂ'_-d’_l_—r

& 3 - AT

ANALYSTIS

WHC-SD-WM-DP-053 REV ¢

SAMPLE
Vv-34-8081
File ID: 7a7167.CNF
nted on: 9/ 2/93 @17:40
ector: AEA7T
metry number: 1
nt time: 28802. Sec
PEAK ANALYSIS
Peak center FWHM Tau
Initial Final Initial Final Initial Final

360.191 360.191 20.000 15.953 10.000 6.931

301.760 301.745 22.000 16.329 11.000 7.827

228.092 228.092 20.000 15.264 10.000 8.083

82.403 82.403 228.000 1.000 114.000 0.100

45.913 45.115 36.000 52.554 18.000 23.126

14.759 13.933 4.000 0.000 2.000 3.758
PEAK RESULTS

Peak Error Limit: 15%

Centroid Count %err Activity
Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
.789 -.0030.07 31.64 1.6 408.1 O0.184E-03
.789 0.007 297.9 0.134E-03
.514 25.90 1.8
.168 -.0250.07 2658.70 0.2 25034.8 0.113E-01
.168 -.024 25034.8 0.113E-01
.483 3.04 5.1
.308 0.85 20.7
.161 0.00 1000.

peaks only--> 2690.33

DETECTOR CALIBRATICN
EV) = 4.096 + (0.0047)*Channel
range (MeV): 4.096 TO 6.502
ficiency = 0.1062 CPM/DPM
TOTAL COUNT DATA:
Total % Recovery
1315917.¢ 100.000
1316053.1 1060.010
1305755.5 99.228
10161.5 0.772

1Ce7



Analyzed by:

EMB

WHC-SD-WM-DP-053 REV 0

1CR8



' Spectrum 7a7167.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,..,

4

5

5

5

5

5

5

5

4

4

3
ee.3
............. 3
...... 3
2

2

2

2

2

1

1

1

1

1

--------------
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etc

Display Max.: 489632.4

WHC-SD-WM-DP-053  REV 5



Raw Data Dump for AEA Spectrum:

1 28802.
11 15.
21 21.
R 26.

31.-

-4 27-
61 30.
71 34.
81 34.
91 46.
101 49.
111 61.
121 76.
131 98.
141 100.
151 111.
161 151.
171 219.
181 353.
191 692.
201 1866.
211 9848.
221 46295,
231 59778.
241 8753.
251 229,
261 13.
271 12.
281 58.
291 307.
301  655.
’ 222.
- - 20.
331 26.
341 97.
351 466.
361 756.
371 176.
381 3.
391 1.
401 0.
411 1.
421 0.
431 0.
441 1.
451 0.
461 0.
471 1.
481 0.
491 0.
511 7.

0.
18.
19.
24.
14.
23.
26.
24 .
51.
37.
47.
47.
71.
73.

103.
125.
165,
239.
406.
735.
2115,
12038.
51475.
54576.
6458.
157.
11.
l6.
60.
317.
612.
217.
14.
19.
108,
456.
706.
135.
2.

HPFROOROFROOO
[ ] - [ ] .

o0
.« .

19.
22.
14.
23.
22.
32.
37.
43.
35.
47,
46.
84.
99.
117.
123.
167.
253.
415.
771.
2544.
14145.
56351.
48266.
4779.
131.
6.

26,
75.
365.
594.
140.
23.
22.
141.
589.
661.
121.
2.
0.
0.
0.
0.
2.
0.
0.
0.
0.
G.
0.

22.
19.
20.
20.
33.
22,
25,
25.
44,
46.
59.
75.
76.
105.
118.
148.
184.
277.
396.
894.
2921.
16733.
61060.
42576.
3349.
87.
9.
27.
95.
388.
616.
118.
13.
29.
186.
559.
633.
74.
2.
0.
2.
0.
c.
1.
0.
0.
0.
1.
0.
0.

7a7167.CNF
26. 20.
26. 22.
16. 18.
29. 23.
23, 28,
30, 22.
26. 35,
33. 36.
32. 29.
51. 38.
52. 41.
62‘ 55.
78. 83.
83.  106.
103.  101.
142. 160,
205. 200,
271.  298.
485.  489.
911. 1061.
3429. 4082,
19791. 23306.
64021. 66728.
36128. 30371.
2375. 1691,
57. 45.
16. 12.
17. 3s.
113. 127.
488.  496.
527.  485.
87. 69.
17. .14,
38. 44.
229.  224.
630.  729.
556.  489.
63. 48.
2. 1.
0. 0.
0. 1.
0. 1.
1. 0.
0. 0.
0. 1.
0. 0.
1. 0.
0. 1.
2. 1.
0. 0.

1070

17. 10. 17. 10.

15. "18. 19. 18.
24. 25, 19. 20.
18. 19. 24. 21,
29, 28. 19. 21.
26. 33. 36. 25.
29. 36. 39. 33.
33. 30. 35. 43.
39. 43. 36. 38.
51. 35. 46. 50.
52. 35. 59. 51.
63. 50. 51. 74.
8l. 83. 72. 73.
98. 92. 104. 85.
132. 121. 96. 132.
168. 156. 167. 164.
203. 226. 210. 234.
295. 315. 343. 335.

5314. 562. 687. 644.
1148. 1271. 1402. 1551.
4859. 5804. 6914. 8226.

26913. 31489. 36163. 41110.
67835. 68020. 66613. 63643.
24473. 19433. 15258. 11792.

1184. 811. 595. 350,
31. 31. 14. 19.
18. 8. 19. 16.
24. 33. 30. 49.

161. 193. 227. 281l.
519. 573.  637.  607.
443.  381.  339.  276.
62. 48. 22. 20.
15. 17. 22. 19.
al. 61. 70. 94.
266.  302. 356.  381.
710.  748.  706.  764.
388.  366. 278.  227.
27. 23. 9. 9.
0. 0. 0 0.
0. 0. 0. 0.
0. 0. 0. 0.
1. 0 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 1. 0. 2.
0. 0. 0. 1.
0. 0. 0. 0.
1. 1. 0. 0.
0. 0. 0. 0.

WHC-SD-WM-DP-053 | REVQ



wr.

a

-~ WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY _

L Bt s

Lab Segment Serial No.

J-34

Customer 1D:

/07 AP Com

24/

Sample Prep:

' /"{}Clcg .ch’s&’

Instrument: C‘-’I?LC 7337

Procedure/ Rev: <=0 3-/sy /O.., O

Technologist.r'Bg ﬂ}\b\%@&

Date:

9 /&)?J

Starting Time:

0% 30 Temperature 2y a<
Ending Time: ) 2'3p Chemist; 5'7&.-, G}‘\‘iow
Comments:
: Description Lab ID Description Lab ID
! ST70 112 =X58s, | |1
2 Y4 7-83-882 | |12
3 Sample 34 13
4 SampeD V3 14
5 Songle it L ) 15
6 Sacple ke Pop Y34 F0LD. | |16 -
r B | ')
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliguot Vol Standard
Lines 158492 /al
S'Pr 53542 = foo~|
1071

A-6000-881 (03/92)



WHC-SD-WM-DP-053 REV 0

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 Septamber 8, 1993
PREPARED BY: _ DATE COMPLETE:
A,}E/"' (? B 3
L. L. Fritts JAAL” 75 September 13, 1993
UNITS: uClmL ,
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%|%AEC| DETUM | % CTER
STD63B43 | V32 | Am-241 | B.05E+1 113.8 3.9
BLANK V33| Am-241 | <6.37E5 618| 63765 | ars
107APCOM | V34 | Am-241 | <637E5 | <637E5 | N/A | N/A | 424 | 63765 | 449
114 | 63765 | 414
Recovery: Spike | 82.4
Dup 91.8
107APCOM | V34 [Cm-243/44] <637E5 | <6375 | N/A | N/A | 42.4 | 637E5 | ads
114 | 637E5 | 414
107APCOM | Va4 | SPIKE | 2.21E2 | 24662 | 284E2 | 107
NARRATIVE: [ X" ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The resuits for the standard ara in uCi/l..

Cm-243/244 is below detection limit.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

AL A - - - -

A _R223 WHC-SD-WM-DP-053 __REV 0
Serdi Ng Sample Pont . N Oate Tima ssued Puonly
\') 32.-8582| 107-AP 8- 3-893 ]10:44 25
Delermination Method- Slandard Aesull Unis Charge Code Reruns
AmZ4l LA-503-156 7% RECOVERY N1L17 1
Sample Size Cusiomer 1D
? [0 =5 — o : STD

&+

STD# 43243  RESULT 3,09

STD VAL Z, (Yo "REC /13.¥ Vo
[ n1 &m H¥YO;
1o\ A 1o ~581793

EDD RZ01 nesmAROOl ~ ' RERUN

i de%?ﬁag‘éémwﬁ il

e

Hrs s Hrs Hiy -U
4 ) Yisl

Selee 72750 L # ]

007, {pAOd-83)
AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
i {Rpike {Tracer) Hook Number 58843
ctivity of Am243 Tracer in dpm/ml, (SPKA) 5655
pike {Tracer) Volume in ml (SPKV) 0.1
olume of Sample in ml {S%) 1
Dilution Factor (DF) 101
[Digest Dilution Factor (DDF) 1
n-241 Aren Peak leight frum AFA ((241) 1430
")\111—"4'] Area Penk leight from AFA {C243) 1205
Motad AT Count (ATOT) 13289
AT Count Time in Minutes (MIN CT') 30
Mackuownd in CPM {BKG) 7

Amn=241 pCi/L = (G241 * SPKA ¢ SPKV * DF * DDF * {1000mL/L) / {(C243 * §5 * (2220000dpm,/ml))

pCi/ml = pCi/L / {(1000mL/1)
Tracer % Rec = {(ATOT / MIN CPd - BKG) * 2 * (G243 / (C241 + C243)) / (SPKA * SPKV) *
Relative Counting Error = Square Rool of ({1 / C241) + (1 /(243)) * 100

100

=241 pCi/L = 3.05E+01 |
=241 i/l = 3.05E-02 |
[Relative counting ervor = 3.9% ]I
[An=2 43 Tracer Recovery = 70.5% i
e —— Date: 13-Sep-93
Date: 3 3

Form 3 Rev. 1.1 T - Page 1 of 1
- 1073




AMERICIUM 241 ANALYSIS - ACID DIGESTION

w3 9593  WHC-SD-WM-DP-053

7287 7
S

BEST AVAILABLE COPY

REVO .
PAA

1674




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

- e WHC-SD-WM-DP-053 —-REV.0--——
4 4¥ao

Serial No Sample Pani Cate Tima l3sued Prionly
v 33.-8682] 107-AP [ 8- 3-93 (10:53 25
Delermination MeIhod Standard Resull WUnis Charge Code Reruny
Am241 LA-503~156 uCi /ML N1L17 1
Sampie 9i7e Cuslomer 1D
LY

)

Remarks Calculatrons Results

REAGENT BLANK
COUNT AS uCI/L

/) Can HAe3
dooml A foyy “SEOY2

<6G.37%107%, ?E/RUN
Y

al s
‘H::y!‘ - u Iyw & 2 m‘, Analysi -] Analyst - 4 Analyst - §
L " ALZNS, .
Hry Hrs {f% Hrs ?_E; g:_!_?
: { = LT %
Date Time Compleled Lab Unil . /
i q s
gtz 1700 5 /,{@W;
T 54.8800-06 !
AM-241: LA-503-156 (D-0) LIQUIDS BLANK
S aral No Spike (Tracer) Book Number 58843
Artivity of Am243 Tracer in dpm/ml, (SPKA) 5655
Kpike (Tracer) Volume in ml {SPXV) 0.1
INVotume of Sample in mL {Ss) 1
{Dilution Factor (DF) 1
E&ost Dilution Faclor (DOF) 5
241 Arca Peak Height from AFA {241} 7
W24 Area Peak Height from AEA (C243) 1100
2 & Total AT Count (ATOT) 5308
09/08/93 T Count Timme in Minutes {MIN CTd) 20
Packground in CPM (RKG) 1
Am=241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / ({C243 * 55 * (2220000dpm/ml))

1Ci/tnl = pCi/L / (1000ml/1)
Tracer % Rec = ((ATOT / MIN CTd — BKG) * 2 * (€243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Ervor = Square Root of (1 / C241) + {1/C243)) * 100

NOTE: Reportied result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

1075

Am=-241 pCi/L = < 6.37E-02 |

[Am-24t jCi/ml. = < 6.37E-05 |

[Relative counting eror = 37.9% I

(=243 Tracer Recovery = 61.8% |

s
Date: 13-Sep-93

! - Date: g
Form 3 Rev. 1.1 Page 1 of 1




AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

e e s e e et |

a2 v 9-§93

TOF_ o |33~ Blbor
BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SF‘ACE

- WHC-SD-WM-DP-053 REV 0

Y 6650 ¢
| Senal No Sample Pent . Date Tima Issuen Priosty
| 1V 34.-8782| 107-AP B- 3-893 |10:58 25
Yot Delerminalion Method Standard Aesult Unilg Chatge Code Rerung

Amz41 LA-503-156 ' [uCiML N1L17 1
| Sample Sue Cutlemer 1D
LN 107APCOM

Remarks, Calculations RAesulls

Analyst - 4

COUNT AS uCI/L <G.37,.|0-5:u 5ERUN
| o0 mlanpr- g py2
|
T 0, /

Analyst - S

Date Time Completed

r
Lab Lign K //7
i '
(893 (776 %&V:‘& e /HC; |
800 83
- AN
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
S ¥ spike (Tracer) Dook Number 58843
Aclivity of Am243 Tracer in dpm/ml, (SPKA) 5655
pike {Tracer} Volurne in ml [SPKY) 0.1
Nolume of Sample in ml, {ss) 1
Ipilution Factor (O 1
Digest. Dilution Factor (DDF) 5
m=241 Area Pcak Heighl from AEA (241) 5
fAm-243 Arca Peak Height from AFA (C243) 707
otal AT Count {ATOT) 3805
AT Count. Time in Minntes {MIN CTd) 30
Ih’\(‘kgmuml in (M (BKG) 3]
Am=241 pGi/L = ({(C241 * SPKA * SPKV * DF * DDF * (1000mL/L)} / ((C243 * S5 * (2220000dpm/mil))
1Ci/iml, = pCi/L / (1000ml/1)
Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + (243)) / (SPKA * SPKV) * 100
Relative Counting Eiror = Square Rool of ({1 / C241) + (1,/C243)) * 100
NOTE: Reported result Is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.
=241 nCi/L = < 6.37E-02 |
[Am=241 3Ci/ml. = < 6.376-05 |
If?elatiw counting error = 44.9% I
|if\m—243 Tracer Recovery = 42.4% |
Date: 13-Sep-93
Date: /12, 198
Form 3 Rev. 1.1 Page 1 of 1
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AMERICIUN 241 ANALYSIS - ACID DIGESTION
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35905 ¢,
30
yol478”
BEST AVAILABLE COPY

4078




PLACE ANALYTICAL CARD IN BOX BELOW-DOQ NOT WRITE 1N SF;ACE

s - WHG-SD-WM-DP-053- REV ) =
. . Vo

72157
Senal No Sampie Poinl Date Time Issued Prionty
v 34.-8882| 107-AP 8- 3-93 |10:56 25
Driermination Methog Stanoard Result Unis Cnarge Code Reryny
AmZ241l LA-503-156 uCi ML N1L17 1
Sample Size Customer 1D
2 | m\ 107APCOM

¥
Remarks Caiculations Resulls

<(.37x10°%, -
DUPLICATE SAMPLE M% IRERUN

COUNT AS uCI/L

/m\ Cam HNO3
00 A\ Am{ 247~ S8 43

= WeY,

: '-.?"nniysl =] $'v!' !7 e t o Anatyyr -3 Analyst - 4 Anaiysi - § L

i £ s | | M‘{:ﬁr;u ZE, - ']
Hrs Hrs Hig M - 's‘_g, -I

: / %yj (‘ = ?/2"6"3 A .

I Cate Time C'orﬂple‘ed Lab Uil . _ /p/f/w

F ﬁ (@J?_? /776 ) 4.,& \—/_—fs-um@/%a{;)

LA-503-156 (D-0) LIQUIDS DUPLICATE
Rpike (Tracer) Book Number 58843
Livity of Am243 Tracer in dpm/ml, [SPKA) 5655
1Rpike (Tracer) Volume in ml, (SPKY) 0.1
olume of Sample in mlL {SS} 1

i ‘ “iNilution Faclor (DF) 1
1 igest Dilution Faclor (DDF} 5
3 ~241 Arca Peak Height from AEA (C241) 6
Wm—243 Area Peak Height from AFA (c243) 216

On otal AT Counl {ATOT) 1024
9/08/93 AT Count. Time in Minutes (MIN CTd) 30
{Background in CPM {BKG) 1

Am=241 pCi/L = (G241 * SPKA * SPKV * DF * DDF * (1000ml,/t)) / ((C243 * S5 * {2220000dpm/mi))
nCi/ml = pCi/L / (1000mL/1)

Tracer % Ree = ((ATOT / MIN CTd - DKG) * 2 * (C243 / (G241 + C243)) / (SPKA * SPKV) * 100
Relative Counling Eror = Square Root of ({1 / (241) + (1/C243)) * 100

NOTE:. Reported resuit Is a LESS THAN vaiue using
5% of the Am-243 peak as the Am-241 peak,

[Am=241 yCi/L = < 6.37E-02 |
[Am=241 pCi/ml = < 6.37E-05 |
[Relative counting ervor _= 41.4% 1
{Am=243 Tracer Recovery = 11.4% ]

Date: 13-5ep-93

[' Entry by: SR s Ak

Approved by: 7!',7';€ e Date: /3,
Form 3 Rev. 1.1 Page 1 of 1




AMERICIUM 241 ANALYSIS - ACID DIGESTION
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Serial No Samplt Point ) Date Time Issued Prionty
Vv 34.-8982| 107-AP 8- 3-93 110:56 25
Determinangn Method Slandard Result Linds Chaige Code Raruns
AmZ241 LA-503-156 % RECOVERY N1L17 1
Sample Size Customer {D

? /o) ‘ 107APCOM

Remarks Calculatons Resulls

|

]

| | SAMPLE SP

B3 vom%(}? ~/ e\ 9 REFUN

. Z"""“V = 9247,
m| Con HNG; 26.507

100 ml Amla43 -5 Y3

C%\A f) .Y £ —
P T anaiyst - 180 W Analyst - 3 Analyst - 4 Analgst -5 ¢
— . )ﬁ%»mjg L 492
His Hes Hrs Hrs - ? ,pHri_?

|
}_ | _ 74?‘2'3 7% s,
' glslze [ (7:70 0,%% 8"%/?//;

S am  a A A b T e T g e e s . —— et 4 ke e e e e

LA-603-156 (D-0} LIQUIDS CHK EXT NO.

Rpike (Tracer) Dook Number 58843

34 8982 Activity of Am243 Tracer in dpm/mlL (SPKA) 5655

Spike (Tracer) Yolume in nl, {SPKV) 0.1

'olume of Sanple in ml {55) 1

B ilution_Factor (DF) 101

1 igest. Dilulion Factor (DDF) 1
IAm-241 Area Peak Height from AEA (c241) 221

it Am=243 Area Peak Height from AEA (C243) 257
] olal AT Count (ATOT) 2816
9/08/93 T Count Time in Minutes (MIN CTd) 30
]h:mkgmund in CPM (DKG) 6

Amn-241 JCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / ((C243 * S5 * (2220000dpm,/ml))
uCi/ml, = pCi/l / (1000ml/1)

Teacer % Ree = ((ATOT / MIN CTd - BKG) * 2 * (G243 / (C241 + (243) / (SPKA * SPKV)) * 100
Relalive Counting Ervor = Square Root of ({1 / C241) + (1/C243)) * 10D

[Am-241 pCi/L = 2.21E+01 |
[Am=241 yCi/ml, = 2.21E-02 |
!Relnl.iw counting exror = 9.2% II
{n=243 Tracer Recovery = 16.7% i
: o) 4 Date: 13-Sep-93
12-',9”- Date:
Form 3 Rev. 1. Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

¥ el WHCSD-WMDPDS3 REVG
i Senal No Sampile Pont . Date 7 Time Issued Prionty
kY 34.-8B08BZ} 107-AP 8- 3-93 (10:56 25
. Determination Methed. Slandard Aesull Uniis Charge Code Reruns
Am241 LA-503-156 % RECOVERY N1L17 1
Sample Size Customer 1D
2 /] 107APCOM

Remarns Calcutations Hesulls

BTG Bleowy:  RERUN

CSBHE RS Qdb g e
/) Co'\ Ao, 69’07

Joom\ Aml2yy-Sgod7

O Ol

! Analysr - 1 J #.NE - d t 2 Analyst - 3 Analyst - & . Anatys: - 5,
| . . /‘C D:&L"-T L .‘-I L
75 { s B/
9lelez /770 & é"ﬁ ' \*/:/.ﬁmwm
AM-241: LA-503-156 (D-0} LIQUIDS ERR

{lpike (Tracer} Book Number 58843

34-8082 tivily of Am243 Tracer in dpm/ml {SPKA) 5655

spike (Tracer) Volume in mL (SPKV) 0.1

Nolume of Sample in mL (SS) 1

: NG |Dilution Factor (DF) 101
1 [Pigest Dilution Factor (DDF) 1
SEERA HAm=241 Area Peak Height from AFA (c241) 267

~243 Area Peak licighl. from AFA {C240) 279

otal AT Count (ATOT) 2279
9/08/93 AT Count Time in Minutes (MIN CTd) 30
ckground in CPM (BKG) 7

Am-241 3Ci/L = ((C241 * SPKA * SPKV * DF * DOF * (1000uml/L)) / ((C243 * S5 * (2220000dprm/rl)
NCi/ml = pCi/L / (1000mb/1)

Tracer % Ree = ((ATOT / MIN CTd ~ BKG) * 2 * (€243 / (241 + C243)) / {SPKA * SPKV)) * 100
Relative Counling Ervor = Square Root of (1 / (241) + (1/C243)) * 100

=241 pti/L = 2.46E+01 |
[Amm—241 yCi/mlL = 2.46E-02 |
lative counting ervor = 8.6%
g
fAm—243 Tracer Recovery = 12.5% |

Date: 13-Sep-93

Date: Seut /3, /953
Page 1 of 1
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G613

Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

pATA REDUCTION REPORT WHC-SD-WM-DP.53 REV 0
SAMPLE

V-32-8582
File ID: 2a2223.CNF

Counted on: 9/10/93 @ 6:52
Detector: AEA?2

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
172 30.4 30.4 358.981 358.981 16.000 11.927 8.000 2.282
2 1376.4  1370.4 297.445 297.440 24.000 20.507 12.000 5.087
3 , 1081.8 1081.8 252.555 252.172 20.000 16.036 10.Q00 1.883
4 255.2 255.2 229.455 227.887 12.000 5.131 6.000 2.547
572 9.5 9.5 75.119 74.726 84.000 356.702 42.000 116.447
6?2 1.9 1.9 52.361 51.903 4.000 3.000 2.000 3.758
PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope . Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Cm243 0.010 5.786 5.785 0.0010.06 1.79 6.7 22.1 0.995E-05

Cm244 5.796 5.785 0.011 16.1 0.727E-05
2 Am241 0.448 5.480 5.495 -.0150.10 79.60 1.0 761.5 0.343E-03
Pu238 5.499 5.495 0.004 994.2 0.448E-03
3 Am243 0.524 5.276 5.283 ~-.0070.08 93.17 1.0 846.3 0.381E-03
Pu240 5.144 5.283 -.139 . 837.9 0.377-03
4 Pu239 0.042 5.143 5.168 -.0250.02 7.41 9.4 66.7 0.300E-04
Pu240 5.144 5.168 -.024 66.7 0.300E-04
5 2777 4.449 1.75 16.0
6 7?2727 4.341 0.00 1000.
Totals: 1.024 <--valid peaks only--> 181.98
DETECTOR CALIBRATION
Energy (MEV) = 4.097 + (0.0047)*Channel
Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Iten Total % Recovery
Raw spectrum ‘ 85300.0 100.000
Smoothed 10KR5 85415.5 100.135 - S et
Composite fit 88191.3 103.390 AR

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT -
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES [[¢i) To ||/ W.
13

LI 4




Residuals -2891.3 -3.390

Analyzed by:

DM

WHC-SD-WM-DP-053 REV O



Spectrum 2a2223.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc Display Max.:
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kaw Data Dump for AEA Spectrum: 2a2223.CNF WHC'SD"MM'DP'oss REVO

— U700 00~ WO N O
O R T T

1 28801. 0 0 2. 4. 3. 2 3. 3
11 2, 5 3 4. 4. 6. 13 5. 3.
21 6. 7. 4. 6. 7. 6. 6. 9. 6.
11 9. 9. 4. . 10, 11. 7. 5. 11. 7.
4. 7 6 11 5.. 11 7 6. 8.
oL 8. 18 10 10 8. 6 6 9. 10.
61 10. 9. 8. 10. 6. 11. 4. 13. 12.
71 10, 14. 14. 11. 14. 16. 11. i1. 12.
81 8. 11. 10. 10. 13. 14. 12, 15. 14. 1
91 10. 13. 17. 13. 16. 18. L4, 21. 10. 8.
101 21. 18. 14. 20. 24. 19. 12. 15, 17. 17,
111 17. 15. 21. 20, 25. 13, 13. 22. i9. 21.
121 22. 28. 21. 16. 28. 25. 28. 24, 18. 22.
131 32. 22. 20. 20. 18. 31. 31. 32. 27. 28.
141 25. 34. 26. 26. 31. 30. 29, 30, 24. 34.
151 31, 32, 30. 38 40 39. 38 51 43 36
161 43, 41. 42. 35 52 56. 46 49 42 48
171 51. 47. 50. 59 62 67. 63. 59 51 64
181 71. 72. 70. 83 B2. 65. 81 75 56 95
191 94. 74. 120. 89. 120. 110. 129. 125. 132. 128
201 145, 145. 148. 138. 191. 193. 201. 219, 246. 239.
211 278. 310, 314. 361. 405. 461. 479. 484. 538. 547.
221 601. 676. 696. 700. 692. 755. 768, 856. 782. 855.
231 775. 747. 720. 705. 712. 717. 706. 711. 739, 769.
241 778. 860. Sdd._ 930. 979. 1036. 1123. 1072. 1094. 1178.
251 1170. 1178. (lggéi,)IISS. 1104, 1065. 1031. 885. 804. 695,
261 582, 535. 463, 399. 343. 348. 299. 267, 273. 288.
271 307. 290. 292. 349. 301. 377. 374. 420. 456. 512.
281 544. 551. 637. 685. 762. 192. 943, 996, 1065. 1094.
291 1l146. 1274, 1288. 1372. 1408.¢T1430.. 1419. 1413, 1367. 1347.
301 1311, 1172. 1063. 951. 857. 716. 659. 535. 452, 382.
’ 256. 221. 175. 142, 109. 65. 52. 24, 28. 25,
- - 9. 10. 2. 11. 10. 6. 5. 3. 4. 5.
331 5. 4. 6. 6. 8. 6. 6. 7. 8. 11.
341 14. 19. 15. 19. 14. 13. 22. 22 30 29.
351 30. 24, 25. 36, 33. 25. 24 . 22. 36. 38.
361 14. 35. . 25. 22. 21. B. 5. 10. 10. 4,
371 3. 4. 2. 2. 0. 2. 0. 0. 0. 0.
381l 0. L. 0. 0. 0. 0. 0. 0. 0. 0.
391 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 2. 0. 0. 0. Q. 0. 0. L. 1. 0.
411 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.
421 0. 0. Q. 0. 0. 0. 0. 0. 1. 0.
431 O. 0. 0. 1. 1. 0. 0. 1. 0. 0.
441 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
451 0. 0. 1. 1. 1. 0. 0. 0. 1. 1.
161 0. 0. 0. 0. 0. 1. 0. 0. 0. L.
471 0. 0. 0. 1. 2. 1. 0. 0. 0. 0.
481 1. l. 1. 0. Q. 2. G. 0. 0. 0.
491 0. 0. 0. 0. 0. 1. G. 0. 0. G,
511 0. 0.



Gro~L

Westinghouse Hanford Co.

GENEZRAL A LPHA ENERGY ANMILYSIS
Rev. 2.01

DATA REDUCTION REPQRT
SAMPLE WHC-SD-WM-DP-053  REY 0
V-33-8682
File ID: 4ad4820.CNF

Counted on: 9/10/93 @ 6:54
Detector: AEA4

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 997.8 997.8 253.903 253.903 14.000 7.012 7.000 1.95¢6
2 22.3 22.3 157.511 157.433 138.000 1.000 69.000 0.100
37 6.5 6.5 114.599 114.103 8.000 0.714 4.000 0.85%4
4?2 5.7 5.7 107.146 106.706 6.000C 0.797 3.000 0.325

PEAK RESULTS
Peak Error Limit: 15

o\@

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.849 5.276 5.291 -.0150.03 42.13 1.4 382.7 0.,172E-03
2 0.036 4,837 0.00 1.77 6.8 16.0 0.719E-05
3 2777 4.634 .07 97.6
4 2777 4.599 0.13 52.9

Totals: 0.885 <--valid peaks only--> 43,90

_ DETECTOR CALIBRATION
Energy (MEV) = 4.097 + {(0.0047)*Channel
Energy range (MeV): 4.097 TC 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum ‘ 23825.0 100.06090
Smoothed 23990.5 100.695
Composite fit 21178.2 88.891
Residuals 2646.8 11.109

Analyzed by:

bM

1089



_ Spectrum 4a4820.CNF
1 Legend:  Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7259.7

-----------------------------------------------------------------------

WHC-SD-WM-DP-053 REV 0

o PR BRSO BB Lo B s DO

1090



Raw. Data Dump for AEA Spectrum:

1 25306.
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5. 2.
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7. 9.
6. 13.
8. 12.
13. 15.
18. 13.
15. 24,
18. l6.
19. 23.
30. 30.
44. 32.
40. 51.
55. 63.
80. 98.
125, 136.
252. 288.
620. 654.
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56, 51.
6. 2.
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Westinghouse Hanford Co. WHC-SD-WM- DP-053 REVO

GENETRA AL AL PHA ENERGY ANALYSI
Rev. 2.0C1

DATA REDUCTION REFORT
SAMPLE

V-34-8782
File ID: 6a6656.CNF

Counted on: 9/10/93 @ 6:55
Detector: AEAG

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial TFinal
1 669.7 669.7 251.139 251.139 26.000 24 .507 13.000 3.940
2 22.0 22.0 146.131 145.467 108.000 1.000 54.000 0.100
iz 0.3 0.1 130.45% 139.000 4.000 0.100 2.000 0.100

PEAK RESULTS

Peak Error Limit: 15%

Peak AEA Peak Centroid Count S%err Activity
D Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
Am243 0.911 5.276 5.278 -.0020.12 50.62 1.3 459.8 0,207E-03
Pu240 5.144 5.278 -.134 455,2 0.205E-03
2 Np237 0.031 4.781 4.781 0.0000.00 1.74 7.6 ig.0 0.8l1E-05

3 7777 4.708 0.00 *x%nx

Totals: 0.942 <~--valid peaks only--> 52.36
DETECTOR CALIBRATION
Energy (MEV) = 4.097 + (0.0047)+*Channel
Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 26670.0 100.000
Smoothed 26788.4 100.444
Composite fit 25135.9 94.248
Residuals 1534.1 5.752

Analyzed by:

DM

1092



Spectrum 6a6656.CNF ‘
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

----------------------------------------------------------------------
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Raw Data Dump for AEA Spectrum:

L 28803.
11 3
21 2
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q,
51 . 3.
61 2
71 0
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91 3.
101 13.
111 12.
121 13.
131 24.
141 20.
151 26.
161 44 .
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181 61.
191 86.
201 93.
211 143.
221 171.
231 318.
211 518.
251 691.
261 342,
271 57.
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431
441
451
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481
491
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Westinghouse Hanford Co.

GENERAL A LPH.A ENERGY ANALY SIS
Rev. 2.01

DATA REDUCTION REPORT

S E -SD-WM-DP-
v-};??éaaz WHC-SD-WM-DP-053 REV 0

File ID: 7a7183.CNF

Counted on: 3/10/93 @ 6:56
Detector: AEAT

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 189.6 189.6 252.430 252.430 16.000 10.353 8.000 2.397

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/eca
1 Am243 0.910 5.276 5,284 -.0080.05 9.68 2.9 87.9 0.396E-04

Totals: 0.910 <--valid peaks only--> 9.68

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)+Channel
Energy range (MeV): 4.097 TO 6.504

Efficiency = 0.1112 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 5107.0 10G.000
Smoothed 5220.5 102.223
Composite fit 4646.5 90.982
Residuals 460.5 9.018

Analyzed by:

DM

1C93



Spectrum 7a7183.CNF
1 Legend. Rdw = .... Modeled Peaks = 1,2,.., etc Display Max.:

----------------------------------------------------------------------

WHC-SD-WM-DP-053 REV 0

-----------------------------------
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Raw Data Dump for AEA Spectrum: 7a7183.CNF WHC.SD.WM DP-053 REVY
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Peak

ak

ID Isctope

1
2

3
4

Tota

ID

iz
47

am241
Puz38
Am243
Puz2d0

ls:

GENERAL

Westinghouse Hanford Co.

ALPHA
Rev.

ENERGY
2.01

ANALYS

DATA REDUCTION REPORT

IS5

WHC-SD-WM-DP-053 Ry g

SAMPLE
Vv-34-8982
File ID: 5a5736.CNF
Counted on: 9/10/93 @ 6:54
Detector: AEAS

Geometry number: 1

Count time: 28804 . Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
198.7 198.7 300,288 300.288 26.000 22.829
193.8 193.8 255.354 254.627 20.000 19.560
3.6 3.6 147.962 146.544 4,000 0.481
2.1 2.1 111.360 110.821 6.000 0.733
PEAK RESULTS
Peak Error Limit: 15%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 a/
0.435 5.480 5.509 -.0290.11 17.19 2.2 16
5.499 5.509 -.010 21
0.569 5.276 5.294 -.0180.09 22.47 2.1 20
5.144 5.294 -.,150 20
7277272 4.786 0.03 394.
27727 4.618 0.02 415,
1.004 <--valid peaks only--> 39.65
DETECTOR CALIBRATIORN
Energy (MEV) = 4,097 + (0.0047)*Channel
Energy range {(MeV}: 4.097 TO 6&.504
Efficiency = 0.1112 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 18957.0 100.000
Smoothed 19072.6 100.610
Composite fit 19060.4 100.545
Residuals -103.4 -0.545

Analyzed by:

T
Initia
13.000
10.000

2.000
3.000

m
4.
4.
4.
2.

O = s
Oocoo

au

1 Final
.882
.594
.850
.540

O N

Actlvity
uCi/ea
.741E-04
.967E~-04
.919E-04
.910E-04

CM
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_ Spectrum 5a5736.CNF '
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1783.2

----------------------------------------------------------------------

WHC-SD-WM-DP-053 REV 0
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Raw Data Dump for AEA Spectrum:
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11
21
1]

1
61
71
g1
91
101
111 11.
121 10.
131 12.
141 11.
151 27.
161 23.
171 32.
181 44,
191 48.
201 74.
211 87.
221 118.
231 133.
241 153.
251 215.
261 199.
271 T7.
281 93,
291
301

Lo L DU RO D e e DD

. L
331
341
351
361l
371
381
391
401
411
121
431
441
451
461
471
481
491
511

QOOOODOOOODOOOMMHM&I%

OO OO0 OO0 OOOMNMOO
S 2 s+ e 2 8 e 4 & & 4 s & & s & s

101.
103,
158.
l66.

78.

O O EMNEN WO OD
P T L L T T

161.
106.
110.
193.
211.

50.

DO O =W W— O
. e 2 e s s e & s & s s

HOOFORFRFROOOOOO O —
P v s e v e e x s e s s s s e

17.

e
W MW Mds ™ol w— O
- » ‘.i - - . - . - - a - -

O OO0 OO0 &
" s % e s e e a2 s s v a s s s

5a5736.CNF
2. 3
1. 2
2. 1
2. 2
3. 5
2. 8.
3. 2.
3. 7
7. 5
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6. 12
8. 7
14, 9
13. l6.
22. 17.
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22, 28.
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45, 34.
53, 47.
75. 70.
100 102.
123, 125,
144 112.
158 183.
229. 245.
134. 119.
81. 86.
132, 126.
196. 174,
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30, 29,
0. 0.
0. 0.
3. 3.
0. 2.
1. 0.
0. 0.
1. 0.
0. 0.
0. 0.
Q. 0.
0. 1.
0. 0.
1. 0.
Q. 0.
0. 0.
0. 0.
Q. 2.
0. 0.
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANAMLY SIS

Rev. 2.01

DATA REDUCTION REPORT

. %§ / F-re -3 3

SAMPLE WHC-SD-WM-DP-053 REV 0

Vv-34-8082
File ID: 8a8401.CNF

Counted on: 9/10/93 @ 6:56

Detector: AEAB
Geometry number: 1
Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial TFinal Initial Final
1 14.90 14.0 355.968 355.968 22.000 14.403 11.000 5.796
2 240.6 240.6 299.814 299.813 14.000 10.084 7.000 2.694
3 227.0 227.0 254,010 253.887 16.000 9.248 8.000 2.326
4 118.7 118.7 227.884 227.128 14.000 7.181 7.000 1.852
PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isoctope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 272727 5.770 0.61 11.5
2 AmZ241 0.166 5.480 5.507 -.0270.05 11.26 2.7 107.7 (G.485E-04

Pu238 5.499 5.507 -.008 140.6 0.633E-04
3 Am243 0.159 5.276 5.291 -.0150.04 10.78 2.8 97.9 0.441E-04
il Pu239 0.078 5.143 5.165 -.0220.03 5.28 5.1 47.5 0.214E-04
Puz240 5.144 5.165 -.021 47.5 0.214E~G4
Totals: 0.402 <--valid peaks only--> 27.32
DETECTOR CALIBRATION
Energy (MEV) = 4.097 + (0.0047)*Channel
Energy range (MevV): 4.097 TO 6.504
Efficiency = 0.1112 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 32624.0 100.000
Smoothed 44137.9 135,293
Composite fit 13407.8 41.098
Residuals 19216.72 58.902

Analyzed by:

-i10c1

DM



. Spectrum 8a8401.CNF
1 Legend: FRaw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1775.6

--------------------------------------------------------------------

WHC-SD-WM-DP-053 REY D
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Raw Data Dump for AEA Spectrum:
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WESTINGHOUSE HANFORD COMPANY
 222-5 LABORATORY
ANALYTICAL BATCH

fadetr 155Y

WHC-SD-WM-DP-052 REY 0

Lab Segment ‘Sjrial

0.

3

Customer ID:

20780 Lo

Analysis:

7 24/

Sample Prep:
é!‘e/ CJ Jrg r—

Instrument: WB 772 37 P Procedure/ Rev: /A Ss3-1v o -6
Technologist:ﬂﬂm M Date:  9.7.93
Starting Time: oo 7 Temperature 2yve
Ending Time: /‘{O‘U Chemist: $4 Cortowd
Comments:
Description Lab ID Description Lab ID
1 Lacs V- gsre | | 1]
2 Bk Vid-¢trz | |12
3 $gm ViY- g72) (113 _
4 Sy Do VIf- gire | |14 OUT FOR RERUN
5 Cam  SPEL VY- ¥ |15
6 $am Do 37 k< V3Y-§og2-| |16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol, and Aliquot Vol. Aliquot Vol. Standard
Lmes (383 - [ml
sPke S¥8Y3- 70 nl
ﬁl_fét dlgﬁfﬂ 7 )ev r-/
11%4%

A-6000-88% 103/92)



WHC-SD-WM-DP-053 REVO

ANALYTICAL BATCH SUMMARY SHEET

METHOD:

LA-503-156

DATE START:

September 1, 1993

PREPARED BY: /j . ,
L. L. Fritls %{ 4,«% (/ o %3

DATE COMPLETE:
September 2, 1993

uNTs: [ uCijmL
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%|%REC| DETLIM | %CT ER
STD63B43 | V32 | Am-241 | 2.86E+1 91.4 45
BLANK V33 | Am-241 | <6.37E4 55.6 15.7
107APCOM | V34 | Am-241 | <637E4 | <637E4 | N/A | NJA| 105 | 63764 | 322
1.9 38.2
Recovery: Spike | 84.7 7.1
Dup 66.4 12.2
107APCOM | V34 | Cm-243/44] <6.3764 | <637E-4 | N/A_ | N/A | 105 | 63764 | 322
11.9 38.2
Recovery: Spike | 84.7 7.1
Dup | 664 12.2
107APCOM | V34 | SPIKE | 2.27E2 | 1.78E2 | 2.03E-2 | 24.1
NARRATIVE: [ ]NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

The Cm-243/244 is below detaction limit.

Rerun requested: RPD on spike and spike duplicate is greater than 20%.

1105
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

-WM-DP-053 REV 0
Seriat No Sample Point Date Time Issued Pronty
v 2.-8532| 107-AF & 93 [10:44 25
Determiranon Kethed Stangard Aesult Units Cnarge Code Rgruns
Am241 LA-503-156 % RECOVERY N1L17 0
Sample Size Customer 10
7 Je0-16-/ wf STD
Rematks Calculatons Hesu'ts
EDP RZ01 AROO1 MAEARY - GRONGN
sTD# G383 RESuLT 286 ATTACH FRINTOUT
5TD VAL 2¢.§cf ¥REC /06 7% 2
J4 -
)‘m,,.,ﬂ#u JYI-SIRY3 sedv (U /céf/,y/‘/p“/b V%5 f
/ 95¢ QUT FOR RERUT
: (o _
nalyst - 1 Analyst -2~ Analyst - 3 Analysf - 4 Analys - 5 .
Pl D s ?
Hrg Hry Lol s Hu
!
Date Tume Compleied Lab Upd Moy /QZ/ / |
97-93 __lrten = 717 l
_ P A o } 7 . eayﬁ\ IR0 8
AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
8 pike {Tracer) Book Number 58843
clivity of AmZ243 Tracer in dpm/imal, (SPKA) 56565
pike {Tracer) Volume in mlL (5PKV) 0.1
vlhume of Sample in ml {Ss) 1
ilution Factor {DF) 101
[pigest. Ditution Factor {DDF) 1
JAm=241 Area Peak Height from AEA (C241) 1064
Wim=243 Area Peak leight from AFA (C243) 958
lotal AT Count (ATOT) 16569
T Counl Time in Minutes (MIN CTd} 30
I ackground in CPM (BKG) 7
An~241 pCi/L = (241 * SPKA * SPKV * DF * DDF * (1000mb/1)) / ((C243 * 55 * (2220000dpm,/ml))

nCi/ml = pCi/L / (1000ml/1)

Tracer % Rec =

Relative Counting Error =

{(ATOT / MIN CTd — DKG) * 2 * {243 / (C241 + 243)) / (SPKA * SI'KV)) * 100
Square Root of ({1 / C241) + (1,/0243)) * 100

{Am=241 pCi/L = 2.86E+01 |

(=241 yCi/mk = 2.86E-02 |

[Relative counting ervor = 4.5% |

(Am=243 Tracer Recovery = 91.4% I
Data Entry by: Date: 02-Sep-93
Approved by: ',‘.E_'_ Date!s:gf o2t /1143
Form 3 Rev, 1.1 Page 1 of 1
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AMERICIUN 241 ANALYSIS - ACID DIGESTION

T32- §582

WHC-SD-WM-DP-053  REV o

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Remarks Calculalions Hesulls

REAGENT BLARK

<6.37x 1075 o

ERT - ASTHAIN

o - WHC-SD-WM-DP-053 - REV'0:

= e 053 REV,
Serial No Sampile Pownt Date Time Issued Priory |
Vv 33.-8682| 107-AP 8- 3-93 [10:53 25 !
Oelerminalion Meihpg Stancara ) Fesult Unas Chatge Code Reruns ‘
AmzZ24l LA-503-155 uCi /ML N1L17 0 i
Sampie Size Customer 1D i
|

7 A BLK |

COUNT AS uwCI/L i RTTACH PRINTOUT
| cJoomd B Y3~ SHRST
: . Q/—/’?"‘FLLA.
==Y ¢4

V54600000 (01083}

AM-241: LA-503-156 (D-0) LIQUIDS BLANK
: serial NG pike (Tracer) Book Number 58843

33-8682 Wetivily of Am243 Tracer in dpm/ml {SPKA) ' 5655
pike (Tracer) Yohune in mlL {SPKY) 0.1
1554 [Volume of Sample in ml, {55) 0.1
HDilution Factor {DF} 1
0 Digest Dilution Factor (DDF) 5
: m=-241 Area Peak Height from AFA (41} 42
han—243 Area Peak lleight from AFA (242) 1165
: £t otal AT Count {ATOT) 4916
9/01/93 AT Count Time in Minutes {MIN CT'd) 30
Packground in CPM ) {BKG) 1

Am=241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L)) / (G243 * S5 * (2220000dpm,/ml))

yCi/wl, = WGi/L / (1000 mL/L)

Tracer % Ree = (ATOT / MIN CT'd - DKG) * 2 * (G243 / (C241 + €243)) / (SPKA * SPKV) * 100
Relalive Counting Error = Square Root of ({1 / C241) + (1 /C243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

fhm-241 pCi/L = < 6.37E-01 |
(Wm=-241 pCi/mL = < §.37E-04 ]|
|Pe|alive counling error = 15.7% ]
[Am=243 Tiacer Recovery = 55.6% |
ﬂData Entry by: W Date: 02-Sep-93
pproved by: . Date: 2; /1923
Form 3 Rev. 1.1 Page 1 of 1




AHlERICIUH 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053.. REV o

22 P ~F3 -
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A,
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BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

2 ‘2200  WHC-SD-WM-DP-053 REVQ
Senat No Sample Pount Date Time Issued Prionty
v 34.-87G21 107-AF - 8- 3-93 |10:58 25 .
Determinatgn Metnog- Slancaro Resull Unus Charge Code Retuns }
AmZ41 LA-503-156 uCi, ML N1L17 0 |
Sampie Size Customer 1D v
o0 b 107APCOM
Remarks Caicolations ResuMs
COUiT{’ AS uCI SL <6.37x10 G A#.EA" - 430N ‘
St Hen NGy : PRINTOUT l
0 . RTTACH PRIN:
oo md Lol HNY, ' {
dospd B Y3 - SYRY3 |
2 / OUT FOR RERUN 1
"t y 1
A'!(alys! -1 Anatyst - 2 - Analyst -3 Anatyst - 4 Analyal - 5 N :
/Maiﬂap -/ ’
Hrg Hry Hrs Hrs g
] / // |
Date Time Compieied Lab Linit Ao /
9173 _|s%0 Gk =]
v el § — $4-680Ge86r (A-10-83)
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
pike (Tracer) Book Number 58843
livity of Am243 Tracer in dpm/mi. (SPKA) 5655
iFpike {Tracer) Volume in ml {SPKV) 0.1
olume of Sample in ml (SS) 0.1
{Dilution Facior (DF) 1
[Digest. Dilution Factor (DDF} 5
m-241 Area Peak Height from AEA (c241) 10
m=-243 Area Peak Height from AEA {C243) 267
olal AT Count {ATOT) 1103
T Count Time in Minules {MIN C1"d) 30
[Backgronnd in CPM {BKG) 6
Am=241 pGi/L = ((C241 * SI'KA * SPKV * DF * DDF * (1000:ml/L) /243 5 (2220000dpm /i)

JCiftmk = pCi/L / (1000md,/1)

Tracer % Ree = {(ATOT / MIN CTd - BKG) * 2 * (243 / (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ({1 / C241) + (1,/C243) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak,

fAm=241 nCi/L = < 6.37E-01 |
=241 pCi/mL = < 6.37E-04 |
[Relative counting ervor = 32.2% I
[km—243 Tiacer Recovery = 10.5% |
: ‘ Date: 02-5ep-93
*Z Dote: gt 2,112
Form 3 Rev. 1.1 Page 1o0f1




AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053 REV 0

9/-73 .
V24§78

- &

BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

D - WHC-SD-WM-DP-
f 7 P 053 REV(
i Seral No ! Sample Pownt Cate Time lssuea Prionly
IR 34.-88821 107-AP 8- 3-93 [10:56 25
| Celerminalion Method Slandard Result Uoils Charge Code Refuns
| Am241 LA-503-156 {uCi/ML N1LL7 0
Sample Size - Custome: 10
2o n_/ 107APCOM
RAematks Calculahgns Resuilts
-4
DUPLICATE SAMPLE <637v 10 L / , o
("OUNT AS uCI/L HJ'EA' A3CH
U {
,»ip ' HN D ATTACH PRINTOUT
7T, ) Cod HNY
ctrod A A SEBYE QUT FOR RERUN
WO
Analyst - 1 Analyst - 2 . Anglyst - Analys - 4 Analyst - §
; . M S Lo de) Y
r Mg Hrs Hig Hrs /li/
- ( P e /
Dae Time Compieted Lab Unu Mot g
P-1-93 /e o a // 7
v T sa swo» (n{m k.n
AM-241: LA-503-156 (D-0} LIQUIDS DUPLICATE
Serial N pike (Tracer) Book Number 8B43
34-8882 pctivily of Am243 Tracer in dpm/ml (SPKA) 5655
pike {Tracer) Volume in mi, (SPKY) 0.1
{Volume of Sample in ml, (ss) 0.1
ilution Factor (DF} 1
Pigest. Dilution Factor (DDE) 5
m~241 Area Peak lleight from AEA (€241) 7
fhm=213 Area Peak Height from AEA (242) 342
pte: Total AT Count (ATOT) 1238
09/01/93 T Count Time in Minules (MIN CTd) 30
[Background in CPM (BKG) 7
Am-241 pCi/L = (€241 % SPKA * SPKV * DF * DDF * (1000mL/L)) / ((C243 * $S * (2220000dpm/mL)
nCi/ml = uCi/L / (1000ml,/L) _
Tracer % Rec = ((ATOT / MIN CTd - DKG) * 2 * ((R43 / (C241 + (243)) / (SPKA * SPKVY) * 100

Relalive Counting Eror = Square Rool of ({1 / C241) + (1,/0243)) * 100

NOTE: Reported result is a LESS THAN value using
5% of the Am-243 peak as the Am-241 peak.

[n-241 nti/L = < 6.376-01 |
[Ar=241 pCi/ml = < 6.37E-04 |
[Relative counting error = 38.2% |
=243 Tracer Recovery = 11.9% I
{Data Entry by: X Date: OZ-Sep-QS

Approved by:
Form 3 Rev. 1

A

Date:.¥ o IﬁS .
age 1 of 1
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— WHOSDUMOP s Ao

sy G52

= A 4’{8@9’
ar,
BEST AVAILABLE COPY

1213




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

~ WHC-SD-WM-DP-053 REV( .

7 (3G
Senal No Sampile Pomni Date . Time Issued Prianty
' 'v  34.-8982| 107-AP 8- 3-93 |10:56 |25
Determinahon Method. Standatd Resull Units Charge Code Reruns
AmZ41 LA-503~156 % RECOVERY N1L17 0
Sample Sue Cuslomer 1D
? . JJD v/ 107APCOM

Remarks, Calcutations. Results

Jad Eom HNO
SRRE SPID 10 1 fel
SPIKE VOLUME 3

"REA" - 480HIN
oo md Bm J3-5pgy> MTACH PRINTOUT
Joo ~f )B4

p 42 0UT FOR RERUN
‘Z‘“V‘? = o 4.7,
74.@41 26.8 °
Afatyst -1 Anatysy - 2 Analyst - 3 Anaiyyt - 4 Anaiyst - §
L -LW Seltrre e Wr/?
Hrs Hrs Hrs L L]
C » Aﬁ;y///
Cate Time Compleled Lab unit Mgr . ; C :‘ ?w
7-/ _93 / 77 d /1154-“00(0#‘ |n"4o-7b.n
AM-241: LA-503-156 (D-0) LIQUIDS CHK EXT NO.
e g pike (Tracer) Boak Number 58843
V34-8982 fctivity of Am243 Tracer in dpm/ml (SPKA) 5655
: Fpike (Tracer) Yolume in ml. {SPKY) 0.1
1554 Volutne of Sample in ml, (55) 0.1
Rilution Factor (OF) 1
Digest Dilution Factor (DDF) 1
~241 Area Peak Height from AEA {C241) 1977
IAm-243 Area Peak Height from AEA {c243) 222
it olal AT Count (ATOT) 80395
09/01/93 T Count Time in Minules (MIN CT'd) 30
|hn(-kgmund in CI'™ (BKG) 1

Am-241 Ci/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/1)) / ((C243 * S * (2220000dpm/in))
nCi/mL = pCi/l / (1000ml/L)

Tracer % Ree = ((ATOT / MIN CTd - DKG) * 2 * (C243 / (G241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Eror = Square Rool of ({1 / (241) + (1,/C243)) * 100

[hm-241 pCi/L = 2.27E+01 |
(=241 yCi/ml = 2.27E-02 |
[Relative counling eror = 7.1% |
[Armn-243 Tracer Recovery = 2.6% |
Date: 02-5ep-93
Date: + 2,193
Form 3 Rev. 1.1 Page 1 of 1
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AMERICIUM 241 ANALYSIS - ACID DIGESTION

WHC-SD-WM-DP-053  REV 0
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| {187
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BEST AVAILABLE COPY
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

e o WHC-SD-WM
[ 575 DR-053 REVO -
Serai No Sample Point Oate Time I3suea Priomy
' |V 34.-8082| 107-AP" % 8- 3-93 {10:56 |25
Delerminaton Meihod- Stangard Resull Unilg Charge Code Reruns
Am241 LA-503-156 % RECOVERY N1L17 0
Sample Size Cuslomer 1D
? . /00 ~ 107APCOM
Remarks Calgaolaiions Resulls
] No
ZAMPLE SPIKE [ml B HYY
DUPLICAT sgumd Cond HNO, g,
o— 20k
SPIKE ID <10 oL flon 3= SHDS3 ATIACK el
SPIKE V0L ittty
-}Nmﬂ A 35"5
¢ OUTFORRERUN
Ly Fleoygs gz o
1 KAnatyst - 1 Anglys -2 ™ Analyst - 3 Analyst - 4 Analyst - %
| v :
I Hrs Hry Hrs X3
| // /
' Date Time Completed Lap L Lt -
919 | 1o 4 & 495
— f)ﬁ’aam}u Tinfvo oy
AM-241: LA-503-156 (D-0) LiQuibs ERR
) ike (Tracer) Book Nurber 58843
Livity of Am243 Timeer in dpm/mi, (SPKA) 5G55
Spike {Tracer) Yolume in ml (SPKV) 0.1
[Volume of Sample in ml, (SS) 0.1
“Dilution Factor (DF) 1
Digest Dilution Factor (DDF) 1
Am=-241 Area Peak Heighl from AEA (241) 538
IAm-243 Arca Peak Height from AFA - (c243) 77
iTotal AT Count {ATOT) 38375
09/01/33 [T Count Time in Minutes (MIN CTd) 10
[Packground in CPM (BKG) 6

=241 pli/Ll = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/1)) / {(C243 * 55 * (2220000dpm/ml))
nCi/ml = pCi/L / (1000mL/1)

Tracer % Rec = ((ATOT / MIN CTd - DKG) * 2 * (C243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relalive Counting Error = Square Root of (1 / C241) + (1/C243)) * 100

(Am=24t yCi/L = 1.78E+01 |
tam=241 wCi/ml, = 1.786-02 ||
IRelative rovnting evror = 12.2% i
lm~243 Tracer Recovery = 169.7% |

Date: 02-5ep-93

Date:ﬁ o /113
Form 3 Rev 1. ‘I Page 1 of 1
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GENERAL

Westinghouse Hanford Co.

ALPHA
Rev.

ENERGY

2.01

DATA REDUCTION REPORT

SAMPLE

V32-8582

File 1ID:

Counted on:
Detector:
Geometry number: 1

4a4801.CNF

ANALY SIS~

WHC-SD-WM-DP-053 REV 0

9/ 1/93 @14:55

BAEA4

Count time: 28806. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

1D Initial Final Initial Final Initial Final Initial Final
1 898.7 898.7 302.552 302.552 14.000 6.390 7.000 1.615
2 781.7 781.7 257.176 257.113 12.000 4.568 6.000 1.234
3 1883.6 1883.6 230.878 230.781 12.000 5.177 6.000 1.414
4 34.3 34.3 147.231 146.095 56.000 213.618 28.000 69.619
57 9.7 9.7 105.976 103.936 16,000 11.200 8.000 8.326
67?2 14.2 14.2 92,140 92.140 20.000 1.479 10.000 16.442
7 14.4 14.4 72.296 72.075 36.000 43.697 18.000 1.655

PEAK RESULTS

Peak Error Limit: 15%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.259 5.499 5.515 -.0160.03 39.62 1.4 331.9 0.150E-03

Am241 5.480 5.515 ~-.035 254.2 0.115E-03
2 Am243 0.203 5.276 5.302 -.0260.02 31.13 1.7 189.6 0.854E-04
3 Pu239 0.497 5.143 5.178 -.0350.,02 76.08 1.1 458.9 0,207E-03
Pu240 5.144 5,178 -.034 458.9 0,207E-03
4 Np237 0.033 4.640 4.780 -.1401.00 4.98 14.6 500.8 0.226E-03
Np237 4.781 4.780 0.001 34.5 0.156E-04

5 277?72 4.582 0.33 32.3

6 22722 4.526 0.17 38.2
7 U 235 0.013 4.396 4.432 -.0360.21 1.97 7.8 20.8 0.937E-05

Totals: 1.005 <--valid peaks only--> 153.78
DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)+*Channel
Energy range (Mev): 4.093 TO 6.500
Efficiency = 0.1658 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 73441.0 100.000
Smoothed 73669.6 100.311
SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT .
' TO 50" -

COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES

1118



Composite fit
Residuals

74069.8 100.856
-628.8 -0.856

Analyzed by:

RW

WHC-SD-WM-DP-053

11419

REV O



Spectrum 4a4801.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 13112.8

WHC-SD-WM-DP-053 Ry

3
e
.......... 3.
2ttty K S
. T R R 3
73 T T 3.
1 R
G S 20000
| P T 2
N 2..
2.1...
..... 1
.......... 1..
................... 1
................................ 1
................. 1
1.
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Raw Data Dump for AEA Spectrum: 4a4801.CNF

1 28806. G. 0. 92. 73. 4. 8. 3. 9.
11 7. 6. 5. 5. 10. 6. 8. 10. 10.
21 10. 7. 4. 2. 9. 7. 14. 8. 11.
31 11. 7. 11. 4. 13. 9. 13. 11. 10.
41 6. 21. 6. 12. 11. 15. 10. l6. 9.
51 13. 9. 6. 13. 17. 10. 10. 14. 8.
61 10, 10. 12. 19, 17. 9. 13. 14. 15.
71 12. 18. 14. 19. 9. 13. 15, 11. 18.
81 15. 18. 12. 14. 17. 24. 15. 17. 21.
91 18. 23. 21. 17. 16. 9. 19. 12. 22.

101 le. 14. 22. 23. 27. 12. 29, 20. l6.
111 15. 15, 25. 20. 17. 23. 33. 24. 17.
121 33. 20. 24. 30. 23. 25. 25. 23. 23.
131 31. 29. 34. 35. 32. 33. 17. 28. 29,
141 28. 32. 36. 34. 29. 36. 43. 26. 39.
151 30. 25. 44. 44. 48. 42. 35. 40. 48.
161 61. 37. 38. 50. 47. 36. 47. 52. 58.
171 56. 69. 74. 54. 67. 54. 73. 78. 53.
181 72. 69. 63. 89. 7. 86. 104. 89. 96.
191 118. 98. 104. 120. 129. 122. 125, 166. i81.
201 217. 260. 280. 277. 353. 360. 407. 422. 466.
211 612. 637. 731. 745. 789. 803. 907. 914. 981.
221 947. 958. 932. 963. 1111. 1277. 1456. 1815. 1993,
231 2316. 2206. 1806. 1487. 1093. 766. 530. 426. 392,
241 376. 419, 380. 374. 396. 429. 3h6, 415. 392.
251 421. 498. 586. 650. 796. 866. 2§32 941. 794.
261 454 . 271. 197, 156. 106. 108. 112. 112. 101.
271 105. 100. 85, 107. 139, 132. 159. 153. 194,
281 262. 253. 293. 305. 344. 367. 392, 448. 434,
291 464. 471. 477. 472. 505. 544, 605. 706.
301 955. ClO@A: 1001. 909. B41. 606. 423. 270, 228.
311 126. . 88. 69. 44. 31. 24. 11. 4.
321 3. 1. 0. 0. 0. 0. 0. 1. a.
331 0. 1. 0. 0. 0. 0. 0. 0. 1.
341 0. 1. 0. 1. 2. 0. 0. 0. 0.
351 1. 0. 0. 2. 0. 4. 2. 1. 2.
361 2. 4. 1. 2. 2. 1. 2. 0. 0.
371 1. 0. 1. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. c. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. Q.
421 0. 1. 1. 0. 1. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0 0. c. 0.
441 c. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0 0. 0. 0. a. 0. 0.
471 0. 0 0. 0. 0. 0. Q. 0. 0.
481 0. 0. 1. 0. 0. g. 0. a. 0.
491 0. 0. a. 0. 0. 0. 0. 0. 0.
511 0. 0

WHC-SD-WM-DP-053 REV 0

131<1

13,
10.
10.
10.
15.
15.
le.
16,
12.
le.
24,
25.
33.
41.
33.
43.
51.
60.
97.
181.
551.

1028.
2241,

337.
406.
629.
112.
206.
478.
803.
l164.

COOCOOOO0OO0OHOOOOHOM_OOW
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Westinghouse Hanford Co.

GENERAL

T4 4 :{";,4 e -

< ‘7

ALPHA ENERGY ANALYSTIS
Rev. 2.01 . -
DATA REDUCTION REPORT
SAMPLE WHC-SD-WM-DP-053 REVQ
V3i3-8682
File ID: 3a3588.CNF
Counted on: 9/ 1/93 @14:54
Detector: AEA3
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 35.6 35.6 293.589 293.589 24.000 17.778 12.000 0.486
2 1075.6 1075.6 246.652 246.639 24.000 21.909 12.000 5.828
372 5.2 5.2 133.336 133.148 158,000 1.000 79.000 G.100
PEAK RESULTS
Peak Error Limit: 15%
Perak AEA Peak Centroid Count %err Activity
Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
- Am241 0.131 5.480 5.473 0.0070.08 9.50 2.9 61.0 O0.275E-04
Pu238 5.499 5.473 0.026 79.6 0.358E-04
2 Am243 0.853 5.276 5,253 0.0230.10 61.85 1.2 376.8 0.170E-03
Pu240 5.144 5.253 -.109 373.0 0.168BE-03
3 ??227 4.719 0.41 34.2
Totals: 0.984 <--valid peaks only--> 71.35
DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)*Channel
Energy range {(MeV): 4.093 TO 6.500
Efficiency = 0.1658 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 34815.0 100.000
Smoothed 34926.6 100.320
Composite fit 34443.4 98.933
Residuals 371.6 1.067
Analyzed by:
RW

1122



Spectrum 3a3588.CNF
1 Legend:* Raw = .... Modeled Peaks = 1,2,.., etcC Display Max.: 8259,3
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Raw Data Dump for AEA Spectr

1 2E&802.
11 0.
21 2.
o 2.

5.

51 0.

61 3.

71 5.

81 1.

91 3.

101 7.
111 6.
121 13.
131 8.
141 19.
151 21.
161 32.
171 34.
181 36.
191 69.
201 91.
211 124,
221 227
231 429.
241 992.
251 980.
261 276,
271 27.
281 18,
291 32.
M 17.
2.

a2 0.
331 1.
341 2.
351 0.
361 c.
371 0.
381 0.
391 0.
401 0.
411 0.
421 1.
431 0.
441 0.
451 0.
461 1.
471 0.
481 o.
491 0.
511 0.

0

QAU ENWD

13
4
16
19
13
26
32
31
43
74
97
154
241
489
969
976
197
29
14
33
19
6

.

-
BENOVONECOLHENWEO

R L0 NN =
W W0
- L] L] L] L] L] L]

= o}
(98]

94.
158.
278,
488.

1050.
g810.
155,

20.

16.

N iTs

0.

OOorRrrROOOOOOCOCO

o
.

um: 3a3588.CNF
0. 0. 1
4‘ 3. 5
1. 0. 3
2. 1. 0
2. 5. 1
1. 2. 3
2. 3. 4
3. 3. 5
3. 8. 9
7. 6. 4
7. 7. 5
4. 4. 15
14. 10. 18
17. 14. 13
13. 23. 18
18. 17. 18
23. 27. 26
34. 41. 31
55. 52, 49
86. 78. 79
91. 132. 111
166. 135. 187
265. 299. 304
570. 585. 646
1117. 65.> 1110
780. CE%;;. 581
136. 99, 74
16. 21. 11
20. 25. 28
36. 34. 32
10. 9. 8
3. 1. 2
1. 2. 0
1. 3. 0
2. 3. 2
1. 2. 0
0. 0. 0
0. 0. 0]
0. 0. 0
0. 0. 0
1. 0. 0
0. 0. 0
1. 0. 1
0. 0. 0
1. 0. 0
0. 0. 0
0. 1. 1
0. 0. 2
0. 1. 0
G. 0. 0]

1124

2 & & @

[ I

.

-

-

»

2. 2. 1.
0. 1. 3.
4. 3. 2.
2. 4. 2.
0. 4. 5.
4. 4, 2.
2. 0. 3.
1. 4. 5.
8. 6. 4.
2. 4. 6.
6. 9. 8.
9. 11. 7.
14. 13. 15.
le. 10. 18,
25. 14, 20.
21. 30. 24.
29. 30. 32.
47. 46. 46,
6l. 44. 45.
76. 64. 79.
110. 104. 109.
201. 185. 211.
354. 359. 402.

735. 816. 889.

[ Sy
SOV LR U 00U R W WO

www
iwo

64
77
136
235
414
894

s+ = ® & *

« & & 2 =2 =

1152. 1136. 1039. 1010.

502. 421, 336.
70. 58. 54.
l6. 16, 14.
29. 21. 31.
35. 24, 29.

8. 3. 5l
0. 1. 0.
0. 0. 2.
1. 3. 1
1. 2. 1.
2. 0. 3.
0. c. 0.
0. 0. a.
a. 0. Q.
0. g. 0.
1. 0. 0.
3. Q. 1.
0. 2. a.
0‘ 1. 1.
0. 0. 0.
2. 2 0.
0. 0. 0.
1. 0. 1.
0. 0. 0.
0. 0. 0.

WHC-SD-WM-DP-053 REV 0

291
37
18
39
26
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wWwestinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.01

DATA REDUCTION REPORT

":;\)f é/ /’l 4 .»Eé‘t.{zd_ -

-~

7' /.“",""_?

SAMPLE WHC'SD'WM'DP‘053 HEV 0

v34-8782
File 1D: 2a2200.CNF

Counted on: 9/ 1/93 @14:54

Detector: AEA2
Geometry number: 1

Count time: 28806. Sec

PEARK ANALYSIS

Peak Peak height Peak center FWHM
Final Initial Final

10.000 5.401

iD Initial Final Initial Final Initial

1 241.3 241.3 254.721 254.721 20.000 15.110

PEAK RESULTS
Peak Error Limit: 15%

Peak AEA Peak Centroid Count S%err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m’
1 Am243 0.941 5.276 5.290 -.0140.07 11.05 2.7 67.3
Totals: 0.941 <--valid peaks only--> 11.05
DETECTOR CALIBRATION
Energy(MEV} = 4.093 + (0.0047)+*Channel
Energy range (Mev): 4.093 TO 6.500
Efficiency = 0.1658 CPM/DPM

TOTAL COUNT DATA:

Item Total %

Raw spectrum 5638.0
Smoothed 5750.5
Composite fit 5307.0
Residuals 331.0

Analyzed by:

Recovery
100.000
101.995

94.130

5.870

Tau

Activity
uCi/ea
0.303E-04

RW



